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Great archaeological discoveries on land are frequently made by
accident...But to wait upon the ocean to disgorge her secrets is
to wait upon eternity. Let not the archaeologist, then, profes-
sional or otherwise, look with too unfriendly an eye upon a quest
which has yet to grope among methods, and hazard many a folly and
many a piece of empiricism ere it discover the instruments pecu-

liarly applicable to its needs.

Lewis Spence
1926



TABLE OF CONTENTS

LIST OF FIGURES
LIST OF TABLES
- LIST OF APPENDICES

PREFACE
MANAGEMEN

T SUMMARY OF RECOMMENDATIONS

1.0 INTRODUCTION

1.1

2.0 METH
2.1
2.2

2.7

2.8
2.9

General

Background

Study Objectives
Significance Framework
National Register Criteria

ODS AND MATERIALS

General

Volumes I, II, III

2.2.1 Physical environment

2.2,2 Archaeology and palaeontology
2.2.3 Historic shipping

Survey of Cultural Resource Studies
2.3.1 Coastal-zone management

2,3.2 Cultural resource management
Underwater Survey Evaluation, Excavation
"2.4.1 Lease block survey

2.4.2 Underwater excavation
Conservation

Significance of Resources in the Study Area
2,6.1 Documentation of significance
2.6.2 Prehistoric cultural resources
2,6,3 Historic-Period cultural resources
Planning Framework

2.7.1 1IAS planning model

2.7.2 BLM resource management
Computerization

Map Production

3.0 SUMMARY OF RESULTS OF PREVIOUS STUDIES

3.1
3.2
3.3

Physical Environment
Archaeology and Palaeontology
Historic Shipping

4.0 LOCATIONS OF RESOURCES

4.1

4.2

General Identification of Zones of Cultural
Resource Potential
Detailed Location of Resources

Iv-1
Iv-1
IV-1
Iv-1
Iv-2
V-4

IV-6
IV-6
IV-6
IV-6
IV-6
Iv-7
Iv-7
Iv-8
IV-8
Iv-9
V-9
IV-10
Iv-11
IV-12
IV-12
IV-15
Iv-17
Iv-19
IV-20
Iv-27
Iv-29
IV-34

Iv-37
IvV-37
IV-38
IV-55

IV-57

IvV-57
IV-58



5.0

6.0

7.0

4.3

4.2.1 Historic shipping

4,2.2 Archaeology

Impacts to Cultural Resources by Ocean

Inundation

4.3,1 Mechanical impacts

4.3.2 Differential preservation of
cultural materials

4.3.3 Impacts on analytical techniques

4.3.4 TImpacts upon dating techniques

NATURAL AND HUMAN CONFLICTS WIT!H KNOWN OR EYPECTED
RESOURCES

5.1 Ongoing Coastal Erosion

5.2 Storm-caused Impacts

5.3

5.2.1 Nearshore effects
5.2.2 Offshore effects
Human Impacts

5.3.1 Fishing

5.3.2 Other human impacts

MANAGEMENT STRATEGIES
6.1 General Management Strategies
6.2 Specific Management Strategies

6.2.1 Impacts from fishing

.2.2 Impacts from coastal zone activities

.2.3 Impacts from recreational and
boating activities

6.2.4 1Impacts of offshore activities

RECOMMENDATIONS
7.1 General Recommendations

7.2

~N~N

& W

7.1.1 Philosophy behind recommendations

7.1.2 Summary of general recommendations

7.1.3 Recommended changes to proposed
regulations

Recommended Changes to Present lMethods of

Cultural-Resource Evaluation Associated with

01l and Cas Development

7.2.1 Pipeline routing and survey, coastal
zone to shoreline

7.2.2 Pipeline routing from the shoreline to
the 10-foot water depth

7.2.3 Pipeline routing from the 10-foot to
600-foot depth

2.4 Offshore platforms

7.2.5 Recommended additions or changes to
present underwater archaeology

Recommended Materials Conservation Strategies

Recommended Survey Strategies in Designated

Cultural Resource Zones

IV-61
Iv-82

Iv-174
IV-174

Iv-177
IV-180
IV-181

IV-183
IV-183
1V-184
IV-184
1V-184
1V-184
IV-185
1V-186

IV-193
IV-193
IV-193
IV-193
IV-194

IV-194
IV-194

IV-201
IvV-201
IV-201
Iv-201

IV-202

Iv-207
Iv-207
Iv-207

Iv-208
Iv-209

IvV-210
Iv-213

Iv-214



7.5 Recommended Further Studies

7.5.1 Test evaluation of a previously

designed gas pipeline
7.5.2 Archaeological monitoring of sea-
bottom activities already planned

7.5.3 Analysis of existing cores
7.5.4 Testing this study's models of
distribution and density

8.0 PLANNING FOR THE FUTURE
APPENDICES

BIBLIOGRAPHY

IV-241

IV-241

IV-241
IV-242

IV-242

IV-249



Figure

IV-1

V-2

Iv-3

V-4

Iv-5

V-6

v-7

IV-8

V-9

IV-10

Iv-11

IV-12

Iv-13

IV-14

IV-15

IV-16

Iv-17

IV-18

IvV-19

Iv-20

Iv-21

LIST OF FIGURES

Planning process flow chart.

Project decision-making.

Steps in decision-making process.

Flow chart for OCS computerization.

Computer coding form for storage of shipwreck data.
Computer coding form for prehistoric sites.
Location diagram for lease block maps.

Types of expected preservation of archaeological sites
for unit area.

Relative wreck densities for the three time periods
studied.

Key for interpreting data designations on 1:125,000
scale map sets.

Historic shipping zones: northern Gulf of Maine.
Historic shipping zones: southern Gulf of Maine.

Historic shipping zones: southeastern New England
Shelf.

Historic shipping zones: Georges Bank.
Historic shipping zones: tong Island Sound.
Historic shipping zones: Long Island Shelf.
Historic shipping zones: New Jersey Shelf.
Historic shipping zones: Delaware Bay.
Historic shipping zones: Delmarva Shelf.

Historic shipping zones: northern North Carolina -
southeastern Virginia Shelf.

Archaeology zones: northern Gulf of Maine.

IV-30
IV-32
Iv-33

IV-36

IV-39

IV-56

IV-59
IV-64

IV-65

IV-66
IV-67
IV-68
IV-69
IV-70
Iv-71

IvV-72

Iv-73

Iv-85



IV-22
Iv-23
IV-24
IV-25
Iv-26
Iv-27
IV-28

Iv-29

IvV-30
1V-31
Iv-32
Iv-33
IV-34
Iv-35
IV-36

Iv-37

Iv-38
IV-39

IV-40

IV-41
IV-42
IV-43
IV-44

IV-45

Archaeology zones: southern Gulf of Maine.

Archaeology zones: southeastern New England Shelf.

Archaeology zones: Georges Bank.

Archaeology zones: Long Island Sound.

Archaeology zones: New Jersey Shelf.

Archaeology zones: Delaware Bay.

Archaeology zones: Delmarva Shelf.

IV-86
Iv-87
Iv-88
V-89
IV-90
IV-91

Iv-92

Archaeology zones: northern North Carolina - southeastern

Virginia Shelf.
Archaeological sequences:
Archaeological sequences:
Archaeological sequences:
Shelf.

Archaeological sequences:
Archaeological sequences:
Archaeological sequences:

Archaeological sequences:

Archaeological sequences:

northern Gulf of Maine.
southern Gulf of Maine.
southeastern New England
Georges Bank.

Long Island

New Jersey Shelf.
Delmarva Shelf.

northern North Carolina -

southeastern Virginia Shelf.

Preserved archaeology zones: northern Gulf of Maine.

Preserved archaeology zones: southern Gulf of Maine.

Preserved archaeology zones: southeastern New England

Shelf.

Preserved archaeology zones: Georges Bank.

Preserved archaeology zones: Lond Island Sound.

Preserved archaeology zones: New Jersey Shelf.

Preserved archaeology zones: Delaware Bay.

Preserved archaeology zones: Delmarva Shelf.

Iv-93
Iv-112
IV-113
IvV-114
Iv-115
Iv-116
1v-117

Iv-118

Iv-119
IV-140

IV-141

IV-142
IV-143
IV-144
IV-145
IV-146

IV-147



IV-46

IV-47

IV-48

IV-49

Iv-50

Iv-51

IvV-52

Iv-53

IV-54

IV-55

IV-56

IV-57

IvV-58

IV-59

IV-B1

IV-B2

IV-B3

IV-B4

IV-B5

IV-B6

IV-B7

IV-B8

IV-B9

IV-B10

Preserved archaeology zones:

northern North Carolina -

southeastern Virginia Shelf.

Original predicted site frequency vs. residual predicted
site frequency.

Comparison of resolution of side-scan systems between
500 kHz and 100 kHz.

Cultural

Cultural

Cultural

Cultural

Cultural

Cultural

Cultural

Cultural

Cultural

Resource

Resource

Resource

Resource

Resource

Resource

Resource

Resource

Resource

Zones:

Zones:

Zones:

Zones:

Zones:

Zones:

Zones:

Zones:

Zones:

northern Gulf of Maine.
southern Gulf of Maine.
southeastern New England Shelf.
Georges Bank.

Long Island Sound.

New Jersey Shelf.

Delaware Bay.

Delmarva Shelf.

northern North Carolina -

southeastern Virginia Shelf.

Expected offshore shell concentration index.

Planning process flow chart.

Sub-bottom profiler and a typical analog record.

Side scan sonar and analog record.

Analog and digital recording of survey data.

Hypothetical results of a small scale magnetometer and
metal detector site survey.

Hypothetical results of a sub-bottom profile survey.

A typical airlift.

A typical water dredge used in shallow water.

A prop-blaster showing water direction and dispersionm,
safety intake grid, and support chains.

Profile of a stepped grid frame.

Measurements in perpendicular directions.

IV-148
IV-149
to =173
Iv-211
IvV-216
Iv-217
Iv-218
IvV-219
IV-220
IvV-221
Iv-222

Iv-223

IV-224

IV-244
to -247

IV-250



IV-B1l1

IV-B12

IV-B13

IV-Bl4

IvV-C1

Measurements from 3 points.

A grid frame, showing the labeling system and
position of verticals.

Cut-away view of an underwater telephone booth.

Cut-away view of an air bag being used to lift a
heavy object.

Originally identical parts of wooden grape shot
stands from an underwater Revolutionary War site.

B-56

Cc-2



Table

Iv-1

V-2

Iv-3
V-4
IV-5
IV-6

Iv-7

Iv-8
V-9
IV-10

IV-Bl

LIST OF TABLES

Summary of predictions, final model of settlement,
continental shelf from the Bay of Fundy to Cape
Hatteras.

Preliminary analysis of first 959 reports that could
be assigned to lease blocks.

Detailed description of historic shipping zomnes.
Detailed description of archaeology zones.
Archaeology Sequences.

Relative impact of ocean dynamics to soils.

Susceptibility to Mechanical Impact Due to General
Transgressive Processes.

Summary of effects on dating techniques.
Archaeological impacts of gas and oil construction.
Recommended survey strategies in CR zomnes.

The impact of wvarious marine obstructions on drilling
and construction equipment.

Page
IV-40 - 54
IV-60
Iv-74 - 81
IV-94 - 110
Iv-120 - 138
Iv-175
IV-176
1vV-182
IV-191 - 192
IV-22% - 240
B-12



LIST OF APPENDICES

Report of the Fort Burgwin Conference on National Archaeological
Policies

Archaeological Field Methods
Present Practice in Artifact Conservation

30 CFR Part 251 Geological and Geophysical (G & G) Explorations
of the Outer Continental Shelf (Proposed)

Personnel Qualifications
SOPA Code of Ethics and Standards of Performance

Addresses of Personal Communications



PREFACE

This is the fourth in a series of four volumes entitled "Summary and
Analysis of Cultural Resource Information on the Continental Shelf from
the Bay of Fundy to Cape Hatteras'" which were prepared for the Bureau
of Land Management (BLM) by the Institute for Conservation Archaeology
(ICA) of the Peabody Museum at Harvard University. These four volumes,
their accompanying chart sets, a computer-compatible tape documenting
the accumulated inventories, and a set of large scale (1:125,000) maps
showing the inventory and the results of our analysis constitute the
final report for the project, performed under contract #AA551-CT8-18
for the BLM. The purpose of this project is to provide the BLM with
information about the existence of known or expected prehistoric sites
and historically important sunken ships, as well as appropriate methods
for locating the same, and planning recommendations for both offshore
and onshore land use.

One of the principal challenges of this project is to develop manage-
‘'ment recommendations that can be implemented with maximum consideration
for cultural resources and minimum impact to well-thought-out and use-

ful development.

Archaeologists and historians generally agree that given the length of
time the Continental Shelf (CS) was above sea level (about 15,000 years)
and the intensity of European and other shipping along the northeastern
coast of the US in the period after the CS was inundated, there is
probably no area on the Shelf that does not have the possibility for
containing remains of either prehistoric peoples or sunken shipping.
All other things being equal, this would mean that whenever federal
funds were involved in land-modifying projects anywhere on the CS,
federal antiquities legislation would apply to these activities (see

36 CFR 800 for a summary of the necessary procedures). On the other
hand, the cost of looking for and recovering data from any possible
properties which might be impacted could in many cases exceed the

cost of exploring for the resources that are considered necessary for
the economic well-being of the nation. It is at this point that
decisions about early planning with respect to possible cultural re-
sources on the CS will assist land users not only to meet their legal
responsibilities in terms of historic preservation but to use cost-
effectively different levels of survey intensity to locate those sites
or wrecks which may be endangered by land use.

It is important to stipulate here that, using the data presently
available, nobody in the historic preservation community could, in good
conscience, ever entirely eliminate any area from consideration for
further work. This study attempts to give guidance to potential land
users and those having jurisdiction over the use of lands on or abutting
the CS from the Bay of Fundy to Cape Hatteras.



Volume 1V, Management, integrates the results of the previous three
volumes with additional studies aimed at assessing field strategies
and approaches to resource management. The integration of the various
Historic Shipping zones with the zones of Preserved Archaeology, coupled
with recommended locational and management strategies is the end pro-
duct of the entire project. The key to the accuracy of our models

for resource location and preservation, and thus to the management
recommendations, is the accuracy and completeness of the data used

to generate these models. As described in the various volumes, these
data are in many cases sparse, lacking, misleading, and otherwise un-
reliable. This does not reflect on the reliability of our predictions
as much as it calls for the testing of these models through pilot
studies. Without this testing, our recommendations might well generate
work where none is actually warranted or might indicate survey at a
certain intensity. At all times where we have been uncertain, we have
erred on the side of caution whereas another level of effort may be
more appropriate. We are confident that our models for resource
existence and possible preservation are as accurate as possible, given
the existing data. The survey and management strategies recommended
in this volume are, then, based on our feeling that while some of the
details may change, the overall structure is sound and as accurate as
possible.

While the Program Manager of this study is the principal author of this
volume, it could not have been developed and produced without the ma-
terial and theoretical assistance of much of the research team and the
production staff of the ICA and the Peabody Museum. We would like to
recognize the contributions of the following people in the development
of the content of this volume: Mr. Warren Riess in underwater tech-
nology and conservation technology; Drs. Bruce Bourque and Edwin Chur-
chill and Ms. Evilyn Garnett for historic shipping; Mr. Randall Moir
for physical environment of the Shelf; Dr. Russel Barber, Mr. John
Rempilakis, Mr. Mitchell Mulholland for prehistoric archaeology. Last,
we would like to acknowledge all the consultants that contributed to all
sections of this study. These consultants are individually identified
in the references of the appropriate volumes of this final report.

Acknowledgements for production on this volume and the 1:125,000 map set
goes to a team of dedicated and qualified individuals from the ICA and
the Peabody Museum, specifically Janet Johnson, Editorial Assistant;
Georges McHargue, Manuscript Editor; Mary Beth Zickefoose, Staff Assis-
tant; Irene Ferriabough and Joyce Christos, typists; Lynne Perrotte,
Gretchen Neve and Dorcas Brown, ICA artists; Whitney Powell and her
assistant artists at the Peabody Museum, Elizabeth Wahle, Mary Jane
Westland, Laura ferafin and finally to Ann Wendell, ICA Business
Manager. Thanks goes to Mitchell Mulholland's fine team from the
University of Massachusetts at Amherst, namely Elana Filios, Pam Bumsted,
Elise Brenner, Aida Choulakian, Susan Mulholland, Rita Reinke, and

Cass Mason. Thanks also goes to John Neff, Arthur Spiess, and John

Cavallo for their input. The principal author takes full responsibility
for the integration of these data.



MANAGEMENT SUMMARY OF RECOMMENDATIONS

Preparing a summary and analysis of cultural resource information in-
volves more than the simple collation of known inventory data with
various theoretical predictive models of site distribution. The
severity and nature of known and expected impacts upon cultural re-
sources must be considered. Impacts may be natural or man-made, direct
or indirect. Finally, it is essential to identify and evaluate possi~
ble techniques for mitigating these impacts.

Volumes I, II, and III of this study deal with the inventory, analysis,
and predictive modeling of cultural resources on the CS. This volume
relates the results of the work previously described in Volumes I, II,
and IIT with potential impacts and identifies possible mitigating
measures. The recommendations are cost-effective approaches to cultural
resource management in various zones, and thus vary in their degree of
specificity. It must be emphasized at the outset that these recommen-
dations necessarily reflect the nature of the data base which, in the
present state of knowledge, is quite often deficient both in quantity
and quality. Thus, in our recommendations for management strategies,

we have felt it was desirable to take the cautious view, because there
is too large an uncertainty factor in our predictions for us to be
confident that by using less cautious approaches we will not run the
risk of destroying valuable cultural resources through our own igno-
rance. It is imperative that ongoing research be continued and new
research (including recommended pilot studies) be initiated, so that we
may improve our data base and make possible the more accurate delinea-
tion of areas where intensive preliminary survey is required.

Recommendations based on the results of the first three volumes, appear
in two places in this report: section 6.0 Management Strategies, and
section 7.0 Recommendations. Under Management Strategies are dis-
cussed specific approaches to cultural resource management that we be-
lieve will serve to minimize the impact upon resources of the many
types of activities taking place within the study area, as identified
in section 5.0. The recommendations include initiating locational sur-
veys, developing public education programs, identifying impacts to
resources in environmental impact assessments, advising federal
agencies on the types of expected impacts to archaeological properties,
evaluating the effects of chemical dumping, and specifying the general
levels of survey that will be required in the various stages of oil

and gas development. The Recommendations section deals with both

general and fairly large-scale specific recommendations and also pro-
poses some pilot studies.

Some of the large-scale specific recommendations take the form of
procedure changes, alterations to present methods of cultural resource



evaluation, and recommended conservation strategies for various
materials. Our recommendations for precedural changes comprise re-
sponses to the recently published Proposed Regulation 36 CFR 251
"Geophysical and Geological Explorations of the Outer Continental
Shelf."

Our evaluation of present methods of cultural resource location and
testing led us to the conclusion that the latter were inadequate. We
therefore proceeded to review the state of the art in the methods and
theory of archaeological survey and testing. On the basis of that re-
view, recommendations were made to replace archaeologists with the
project geophysicists for analysis during preliminary or reconnaissance-
level surveys.

We also proposed the development of a network of regional conservation
centers in order to improve the quality and efficiency of conservation
as it applies to materials recovered from the CS. Finally, we inte-
grated all the available information on the size, type, and distribu-
tion of prehistoric and historic resources in the study area. By
means of this integration, we divided the area into various cultural
resource zones and classified them as to the intensity of locational
survey recommended for each.

In order to acquire new data which will assist in the answering of im-

portant technical questions, we have recommended several pilot studies.
Although many more could be developed, we feel these are the ones that

will most rapidly and cost-effectively meet the needs of resource mana-
gers.

The first is a study of a previously designed natural gas pipeline
which was not built. Impact upon cultural properties along the pro-
posed pipeline route and the level and intensity of survey that would
have been required to locate previously unknown resources would be
evaluated. The result would be an analysis of the cost of cultural
resource studies for a typical pipeline project.

The second is a pilot study using on-going OCS activities as the base
for assessing the costs of archaeology performed in conjunction with
offshore construction and acting as a preliminary test of our pre-
dictive models. This study would see archaeologists becoming immediate-
ly involved in monitoring current offshore survey and constructionm
activities, so that they would be in a position to identify any cul-
tural materials that might be discovered in the course of pre- and
post-construction activities.

The last pilot study is, we feel, of potentially the greatest long-term
value. It takes the form of a series of offshore field tests designed
to validate our predictive models concerning resource location, density,
and distribution. Its principal asset is that, by improving our data
base, it should make it possible for us to delineate more closely, thus
perhaps paring down, the portions of the study area over which intensive



survey is recommended.

This entire project, including the recommendations sections, has been
integrated into a planning model developed by Interagency Archaeologi-
cal Services, and identifies priorities for action on the basis of a
realistic consideration of the needs of managers of resources of all
types. The majority of the priorities so developed deal with the
scientific and management aspects of cultural resources.

At the same time, the new data must be interpreted to the public for
purposes of education, and enjoyment. It is relevant to recall that
providing "a sense of orientation to the American people" (preamble

to the National Historic Preservation Act), to obtaining data that will
"support diversity and variety of individual choice' (preamble to the
National Environmental Policy Act), and contributing to the "overall
welfare of man" (preamble to the National Environmental Policy Act) are
the ultimate goals of cultural resource conservation.

Within the framework of this study, then, the conservation or wise use
of cultural resources can go hand in hand with the development of

other much-needed resources of the Continental Shelf. With this in
mind, we may say that all resources of the Shelf have value to one or
more segmentsof the population of the nation and their proper exploita-
tion should be accomplished in an atmosphere of well-reasoned considera-
tion for them all.
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1.0 INTRODUCTION

1.1 General

The three previous volumes (Physical Environment, Archaeology and Pale-
ontology, and Historic Shipping) have established criteria for the lo-
cations and potential contents of the Continental Shelf (CS) with re-
gard to cultural resources. This volume is designed to use these data
to develop management recommendations for these resources in a manner
that will be consistent with both the growth needs of the nation and
the letter and spirit of existing historic preservation legislation.

1.2 Background

This four-volume study and the accompanying 1:125,000 scale map set and
computerized inventory are one element in the BLM's program for address-
ing the planning needs of cultural resources. In recognizing this need,
the agency is responding to several bodies of historic preservation

law and regulations, Coastal Zone Management Acts (state and federal),
and state and regional resource management plans. Most notable among
these are the Antiquities Act of 1906 (PL 59-206); the National Historic
Preservation Act of 1966 (PL 89-665), Executive Order 11593; the
Archaeological and Historic Preservation Act of 1974 (PL 93-291); the
National Environmental Policy Act of 1969 (PL 91-190); the Coastal

Zone Management Act of 1972 (PL 92-583); the Federal Land Policy and
Management Act of 1976 (PL 94-579); OMB Circular A-95, published draft
on final regulations 36 CFR 60, 36 CFR 63, 36 CFR 64, 36 CFR 66, 36 CFR
800, 33 CFR II 305 (Corps of Engineers); the Submerged Lands Act of
1953; and the Outer Continental Shelf Lands Act of 1953.

These regulations, however, deal only with "significant'" resources.

Thus it is important for us to address the concept of significance in
this section of the study. We will deal in detail with the significance
of the CS in a later section.

1.3 Study Objectives

The aim of this project is to identify the areas of the Shelf and coastal
zone that can be expected to contain significant cultural resources,
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either prehistoric or historic, which may be impacted by natural or
human modification of the land or underwater surface. A major component
of this study has been the evaluation of locational and data-recovery
technology with a view toward making recommendations for the cost-
effective location and assessment of cultural resources on the CS. An
analysis of tidal-zone sites as well as those within 0.5 miles of the
coast is designed to assist planners of coastal facilities to avoid, if
possible, impacts to important cultural properties that may be threat-
ened by such activities. The ultimate purpose of the study is to pro-
vide the BLM and all other potential users of the Continental Shelf and
Coastal Zone with recommendations for the consideration of cultural
resources. With this information in hand, resource managers can make
cost-effective mitigation plans for possible impacts to cultural re-
sources.

By integrating the material contained in the preceding three volumes
with this volume it is possible to identify areas where resources are
expected to be encountered, to recommend methods for location of,
avoidance of, or data recovery from cultural resources, and to recommend
testing programs for validating the models of probable resource density
developed in the course of this project.

1.4 Significance Framework

The non-specialist wonders why the specialist is concerned about the
welfare of certain resources. Perhaps the public is ill-informed about
cultural resources because the specialist spends too much time in
"crisis management' as opposed to resource management. Few people know
the hows and whys of historic preservation, especially archaeological
preservation. The public is, however, realizing on its own the im-
portance of the past. The lines waiting to enter the exhibits of arti-
facts from the tomb of Tut-ankh-Amen, the city of Pompeii, etc. are
strong testimony to popular interest in archaeology, and the public,
through its agents in Congress, has indicated its concern for the past
and its desire for project planning. These concerns are articulated
in the preambles of certain guiding pieces of legislation.

The federal regulations which govern cultural resources are concerned
with "significant" resources. '"Significant" resources may be eligible
for inclusion in the National Register of Historic Places. Once eli-
gible, they come under the protection of the Federal Antiquities Act.

A clearly stated discussion of the significance of the site must be a
part of the documentation submitted by the federal agency when seeking
a determination of eligibility. Thus the concept of significance in
historic preservation is one of great importance and at the same time
one that brings great consternation not only to resource managers but

to the historic preservation community itself. The consternation arises
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from the problem of defining significance.
SIGNIFICANCE (Random House Dictionary of the English Language)

1. importance, consequence: The historical significance
of an international blunder.

2. meaning, import: The familiar place had a new significance
for her.

3. the quality of being significant or having a meaning: To
give significance of the dullest of chores.

SIGNIFICANCE (Oxford English Dictionary)

1. The meaning or import of something: What the several signi-
ficances of each must or may be according to the philosophic
conception. (Coleridge).

These definitions imply that the concept of significance is purely philo-
sophical in nature and thus becomes a personal issue not easily subject
to objective evaluation.

From outside the archaeological profession the archaeologist must
look somewhat like the King in Carroll's Alice in Wonderland.

"Unimportant, of course, I meant," the King hastily
said, and went on to himself in an undertone, "important
——unimportant --unimportant--important--" as if he were
trying which word sounded best.

It is even true that some archaeologists see the views of other arch-
aeologists in the same way. As an example, for one archaeologists the
chronology of a site may be the significant feature, while for another
it may be the distribution within it of chipped stone tools. Resource
managers cannot have the luxury of such subjectivity. Resources must

be managed for the benefit of the people of the nation and not merely

to meet the needs of a limited number of specialists who have individual
professional interests. This is not to say that, once determined to be
such, significant properties should not be investigated within a problem
-oriented framework based on the known or expected classes of data
associated with them. But it is to say that the initial determination
of significance must be established with as much objectivity as possible
to allow for the location, identification, and conservation of the
widest possible range of properties for the peoples of the nation.

Because of the uncertainty surrounding the concept of significance, a
conference was held in 1978 at Ft. Burgwin, New Mexico in an attempt
to generate a statement "from the Profession'" on this topic and other
national policy issues. Although there has been some discussion about
different elements of this report, it represents a first step in the
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development of a professional consensus (Wendorf 1978). This statement
appears in full as Appendix A.

1.5 National Register Criteria

The National Register criteria are quoted below from 36 CFR 800.

(a) "National Register Criteria" means the following
criteria established by the Secretary of the Interior
for use in evaluating and determining the eligibility
of properties for listing in the National Register:
The quality of significance in American history,
architecture, archeology, and culture is present in
districts, sites, buildings, structures, and objects
of State and local importance that possess integrity
of location, design, setting, materials, workmanship,
feeling and association and:

(1) That are associated with events that have made a signif-
icant contribution to the broad patterns of our history;
or

(2) That are associated with the lives of persons signifi-
cant in our past; or

(3) That embody the distinctive characteristics of a type,
period, or method of construction, or that represent
the work of a master, or that possess high artistic
values, or that represent a significant and distin-
guishable entity whose components may lack individual
distinction; or

(4) That have yielded, or may be likely to yield, in-
formation important in prehistory or history.

(b) Criteria Considerations. Ordinarily cemeteries,
birthplaces, or graves of historical figures, prop-
erties owned by religious institutions or used for
religious purposes, structures that have been moved
from their original locations, reconstructed historic
buildings, properties primarily commemorative in
nature, and properties that have achieved signifi-
cance within the past 50 years shall not be con-
sidered eligible for the National Register. How-
ever, such properties will qualify if they are
integral parts of districts that do meet the
criteria or if they fall within the following
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categories:

A religious property deriving primary significance
from architectural or artistic distinction or his-
torical importance;

A building or structure removed from its original
location but which is the surviving structure most
importantly associated with a historic person or
event;

A birthplace or grave of a historical figure of
outstanding importance if there is no appropriate
site or building directly associated with his
productive life;

A cemetery which derives its primary significance
from graves of persons of transcendent importance
from age, from distinctive design features, or
from association with historic events;

A reconstructed building when accurately executed
in a suitable environment and presented in a
dignified manner as part of a restoration master
plan, and when no other building or structure
with the same association has survived;

A property primarily commemorative in intent if
design, age tradition, or symbolic value has in-
vested it with its own historical significance,
or;

A property achieving significance within the past
50 years if it is of exceptional importance.
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2.0 METHODS AND MATERIALS

2.1 General

This section describes the materials used and developed in the course
of formulating management recommendations and the methods used to

apply these materials to this end. By its nature this volume covers

a wider range of topics than the three previous volumes. The recommen-
dations made in this volume result from an analysis of the first three
volumes, an assessment of the present and projected state of the art

in underwater technology, and the development of a planning framework
for wise and efficient resource management.

2.2 Volumes I, II, and III

The first three volumes of this study form the data base from which we
will proceed to assess the types and probable locations of cultural
resources on the CS. These volumes are:

2.2.1 Volume I. Physical Environment

This volume reviews the extant literature on transgressional geological
processes in the study area. Since the survival or integrity (state
of preservation) of prehistoric cultural resources will be a direct
result of the geological processes associated with post-glacial sea-
level rise, it was important to concentrate a large part of the study
effort on this volume. Similarly, the locations of major Shelf fea-
tures will have a direct effect on the description of the environment
of man on the CS and thus on the density and distribution of those
cultural resources that fall into the category of prehistoric sites.
Thus the Physical Environment volume describes the existence and geo-
logical history of major Shelf features as well as the description of
areas affected by the erosional processes resulting from sea-level
rise.

2.2.2 Volume II. Archaeology and Palaeonotology

The Archaeology and Palaeontology volume used two approaches to pre-
dictive modeling of prehistoric site density and distribution on the
CS. These models do not take into account the effects of the destruc-
tive transgressional processes evaluated in Volume I, but do rely
heavily on the identification of major Shelf features.

The first, an inductive model, is derived from the large body of



Iv-7

inventory data acquired in this study. The environmental situation of
each site (when available) and other known elements, such as dates of

occupation, were used to get a general idea of possible site distribu-
tion on the CS. The second model, a deductive one, applies a body of

theory that deals with the behavior of animals (and man) in the search
for optimum food-resource acquisition.

2.2.3 Volume III. Historic Shipping

The volume on Historic Shipping also relies heavily on modeling to
predict the density and distribution of ships that have been lost at
sea and whose remains may rest on the CS. The models are developed in
the framework of four separate time periods. The first (pre-1630) is
based on analysis of the history of exploration of the north and mid-
Atlantic coasts. Predicted locations of ships from this time period
are derived from the locations of known exploration routes which in-
clude both inbound and outbound courses. The second (1630-1800) is
based on an analysis of the history of the growth of shipping along

the Eastern seaboard of the United States. Predictions about the den-
sity and distribution of lost shipping result from an analysis of

the locations of known sunken ships and shipping lanes together with
an assessment of the depths at which the majority of ships from this
period and earlier tended to be wrecked (five fathoms or less). The
final model encompasses two time periods (1800-1880 and 1880-1945).
The model for predicting the locations of shipwrecks from these time
periods is derived from review and analysis of primary and secondary
literature sources. The predictions from the first time period (1800-
1880) draw heavily on review of newspaper accounts of ship losses,
supplemented by official records and secondary sources. The predic~-
tions for the second period, on the other hand, draw more heavily on
official records.

2.3 Survey of Cultural Resource Studies

We have assessed the current status of cultural resource studies in an
effort to develop a baseline for management recommendations. This has
taken the form of assessing coastal zone management studies and specific
cultural resource studies that appear to be relevant for developing this
baseline. We have separated these studies along the above lines for a
specific reason. The management of resources in the coastal zome is
regulated by several bodies of federal legislation. Individual projects
supported by federal funding or requiring federal licensing are gener-
ally dealt with on a project-specific basis under the appropriate
federal agencies' rules and regulations. Large-scale land use planning
is the goal of coastal-zone management legislation. Thus coastal-zone
management is aimed at long-range planning, while individual projects
are subject to project-specific or "crisis" management.
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2.3.1 Coastal-zone management

In the evaluation of coastal-zone management studies, we have sent to
the project area's Historic Preservation Officers a questionnaire which
asks for their opinion of the adequacy of the environmental impact
statement for Coastal-Zone Management programs within their individual
states. In addition, the questionnaire sought information on cultural
resource management programs and research programs that had been con-
ducted in their areas.

The results of the questionnaire range over a wide spectrum--from the
opinion that the program is completely inadequate because it discusses
only properties already on the National Register without recognizing
that there are many potentially eligible but so-far-undiscovered sites
(New York), to the view that the statement is perfectly adequate (Dela-
ware). However, a review of the documentation provided by the Delaware
SHPO's office indicates that no account has in fact been taken of
potentially undiscovered sites in Delaware's case, either.

2.3.2 Cultural resource management

The management recommendations attached to the CRM studies so far con-
ducted in the project area run the full gamut from appropriateness

to inadequacy. These studies include, but are not limited to, an
analysis of the cultural resources in Acadia National Park, ME, and Fire
Island, NY, performed for the National Park Service, an analysis of the
accuracy of site records in the Merrimack River estuary, MA, a survey
for wastewater treatment facilities on Long Island, NY, and studies
conducted in the coastal zone of North Carolina. It should be noted
also that many smaller CRM studies for a wide range of projects have
been conducted in many parts of the study area, and management recom-
mendations of these also are of varying quality.

Certain recent activities of the Corps of Engineers constitute a special
case in CRM. They include the granting of permits for private and
public development in the coastal zone, as well as special studies
aimed at identifying the sources of floating debris encountered in
several harbors within the study area. In general, the permit-granting
procedures of the Corps in such cases neglect to consider the possible
existence of as-yet-undiscovered cultural resources that may be eligi-
ble for the National Register. This is not invariably so, however.

In a recent example of fruitful cooperation between the Corps and
archaeologists, a preliminary survey revealed a complex site on a

piece of private property belonging to the Montaup Power Company on
which a Corps permit was desired for the dumping of sludge derived from
dredging. ICA archaeologists performed field tests on the site, which
has since been determined eligible for the National Register, and a
preservation strategy was agreed, in consultation with the State His-
toric Preservation Offices (SHPO), to be the best option for fulfilling
attendant legal requirements. Accordingly, barriers are being erected
to keep the sludge from invading the confines of the site, which will
thus be protected from the adverse effects of sludge-produced changes
in soil chemistry (John Wilson, personal communication).
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The debris studies alluded to above have been conducted in the following
harbors within the study area: Providence, RI, Boston, MA, New York,
NY, and (in the planning stages for the near future) Portsmouth, NH
(John Wilson, personal communication). The scope of these studies is

to find the source(s) of floating debris that present hazards to navi-
gation. Among the possible sources is wrecked shipping which might be
found to be eligible for the National Register. The studies had vari-
ous scopes of work, some assigning criteria for identifying the signifi-
cance of wrecked shipping, and some merely stating the source of the
floating debris.

2.4 Underwater Survey, Evaluation, Excavation

Surveying lease blocks for cultural resources, excavating underwater
archaeological sites, and conservation of waterlogged artifacts are
fairly new endeavors. Procedures and technologies for these activities
are constantly changing. To acquire a comprehensive knowledge of the
present state of these related subjects, it was necessary to interview
a representative cross-section of professionals in each field.

These people were chosen from a study of the literature, conversations
with others in their field, and their accessibility for interview. We
do not claim to have interviewed all of the best-qualified individuals,
but only a representative sample of well qualified individuals from
each field. The locations and affiliation of all individuals contacted
appear in the list of personal communications (for locations to all
individuals mentioned see Appendix G).

2.4.1 Lease block survey

Three major questions were addressed in researching lease-block sur-
veying: 1) How are lease blocks presently surveyed? 2) What new pro-
cedures and/or technology will be utilized in the near future? 3) Are
present procedures and equipment satisfactory, or should changes be
made? To answer these questions a variety of people and organizations
were contacted. These included the Bureau of Land Management, a survey
company, a data analysis company, a company which retails and leases
survey equipment, several equipment manufacturers, and a number of
archaeologists who have used survey equipment.

The survey company (Oceanonics, Houston, TX) provided detailed informa-
tion about the conducting of a field survey, including type of survey
vessel, tow-path coverage, navigation systems, personnel, survey in-
struments, and recording devices. Discussions included reasons for
choosing the various methods and systems, their qualities and limita-
tions of analog and digital data analysis were presented. The effect
on survey procedures of a lease block's being in or out of an area

of probable encounter with cultural remains was discussed. The survey
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company also offered suggestions for improving the cost effectiveness
of future surveys.

A number of service firms are not involved with data acquisition but
analyze survey data after they are recorded. As lease-block survey
archaeologists are not normally directly involved with the field sur-
vey, it was felt that such a firm, which specialized in analyzing data
it did not collect, might possess valuable insights into the situation.
Discussions with personnel at Sytech (Houston, TX) provided such infor-
mation plus detailed information on digital data analysis and sugges-
tions for improving data acquisition and archaeological analysis.

To gather information on survey equipment, Harvey-Lynch Inc. (Houston,
TX), a company which retails and leases survey equipment, was visited.
Technical characteristics, uses, possible uses, qualities, and limita-
tions of each piece of equipment which they carried were frankly dis-
cussed. They also provided information on new and expected equipment.

To obtain further details on new and expected equipment, and to gather
information on equipment research, four survey instrument manufacturers
were contacted (EG&G of Massachusetts; Geometrics of California; Johnson
Labs of New York; and Klein Associates of New Hampshire). Discussions
with these people provided information not only on present features of
and future improvements to equipment now being used, but also on new
types of equipment which will or may be available in the future.

After speaking with people directly connected with lease-block survey
technology, contact was made with three archaeologists who have used
similar equipment (J. Barto Arnold III, George Bass, and W. A. Cockrell).
These archaeologists provided information on the present efficiency of
surveys in locating particular sites. Discussions were conducted on

the quality and utility of present lease-block surveys, and suggestions
were made for improved procedures and equipment.

The final draft of the survey section was written after discussions with
Joseph Guarino, a consulting ocean engineer.

2.4,2 Underwater excavation

In order to gather information on current and future methods of under-
water excavation, costs involved, and the practicality of excavating
different sites, in-depth discussions were conducted with four
archaeologists. J. Barto Arnold III, in addition to being familiar
with sea bottom survey, provided information on the excavation of
shallow sites in the Gulf of Mexico.

George Bass gave an overview of the present state of nautical archae-

ology and its probable future. He also provided specific information

on the desirability of conducting different types of underwater exca~-

vations, and on the requisite qualifications of archaeological excava-
tors. Donald Keith, who participated in the discussions with Bass,
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was able to provide unpublished information on the latest benefits,
limitations, and techniques of very-deep-water archaeological excava-
tions.

Joseph Shaw provided information about sampling and excavating in a very
shallow site. He also discussed probable remains of historic harbors
which may exist underwater along the coast.

In addition to in-depth discussions with the four archaeologists named
above, papers presented at the latest conference of the Council for
Underwater Archaeology, and subsequent conversations with the same
speakers (specifically, John Broadwater, W. A. Cockrell, John Gifford,
Robert Grenier, James Muche, R. Joseph Murphy, Reymond Ruppe, Don
Schomette, and Gordon Watts) provided details of present techniques
and future possibilities.

2.5 Conservation

Different conservation techniques are used by various conservators of
waterlogged archaeological artifacts for similar materials. This is
the product not only of personal preferences, but also of the fact
that new techniques usually require extensive, and often lengthy, ex-
perimentation before they are published or accepted by other conserva-
tors. For these reasons, we decided to undertake a higher-percentage
sampling of conservators. Each was asked about present techniques and
whether he or she felt they were good, acceptable or not acceptable,
future techniques, costs, and the practicality of conserving different
types of artifacts.

Kenneth Morris (of Albany, NY) helped structure this investigation and
provided information on techniques used in the conservation of arti-

facts from a Revolutionary War site within the study area. Virginia

Greene gave a detailed review of problems with waterlogged artifacts

and common treatments and mistreatments.

Robert Organ, as director of conservation laboratories at the Smith-
sonian, gave an overview of conservation abilities of museums in the
U.S. He also discussed possible national policies, costs, and the
future of conservation of waterlogged artifacts. His knowledge of
the conservation of metals was particularly helpful. Carolyn Rose,
also at the Smithsonian, provided insight into the knowledge and
technical abilities necessary for conservation, and the possibilities
of overseeing the treatment of artifacts from more than one site.

D.L. Hamilton,after 10 years' experience running the largest laboratory
for conservation of waterlogged artifacts in the U.S., was able to
provide information on techniques, costs, timetables, and the present
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and future of the field. Conversation with him also considered the
relationship between conservation archaeology as it exists and as it
should exist.

A great amount of work on conservation is being done in Ottawa, Canada
at both the Canadian Conservation Institute (CCI) and Parks Canada.
CCI's mandate includes research on conservation processes. Scientists
and conservators there are presently interested in waterlogged wood,
among other subjects. Discussions of their work pointed out particular
problems which exist with current methods. Their research may develop
better methods for preserving artifacts.

Parks Canada's conservation laboratories, which have the responsibility
of treating artifacts which belong to the Canadian government, are
currently treating a great many objects as well as conducting their

own research. However, their research is aimed at developing technical
improvements and efficiency. Their political experience enabled the
staff to present advice not only on conservation techniques, but also
on possible national policies.

Following the thorough literature survey, a total of 41 professionals
were interviewed, and six more contacted by mail or telephone to
accumulate information for this section. A listing of all contacted
people's addresses is in the list of personal communications. This
final reduction of information was written principally with the help
of Kenneth Morris. :

2.6 Significance of Resources in the Study Area

As opposed to the earlier section which dealt with the concept of sig-
nificance, this section discusses the details of significance with a
specific focus on those of the study area.

2.6.1 Documentation of significance

The documentation of significance is generally addressed in the "summary
statement of significance' that is called for in Procedures for Request-
ing Determinations of Eligibility for Inclusion in the National Regis-
ter of Historic Places (36 CFR 63). What follows here is a discussion
of some approaches to writing this summary statement in accordance with
the requirements of that document, together with some remarks on the
specific significance of the resources that may be found on the CS.

The relevant portions of 36 CFR 63 are these:

Summary statement of significance

A statement of significance identifies qualities of the
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property that may make it eligible for listing in the
National Register. A concise opening paragraph summar-
izing the possible importance of the property being
considered should be followed by a more detailed
account of the events, personalities, prehistoric

or historic occupations, or activities associated
with the property. This concise history of the
property should be directed to a whole property,
rather than some functional segment. Thus, it is
inappropriate to discuss a mound and not an associated
village, burial area, etc., or to submit a house and not
the associated outbuildings, etc. A statement of sig-
nificance should attempt to relate the property to a
broad historical, architectural, archeological, or
cultural context: local, regional, State, or nation-
al. For example, if a community has a number of
neighborhoods with the same or similar qualities

as the one being evaluated, this information should

be included in the documentation. Any quoted ma-
terial which appears in this section or the des-
cription should be footnoted. Quotations taken

out of context must faithfully represent the meaning
of the original source. Supplemental information,
such as newspaper articles, letters from professional
historians, architects, architectural historians, or
archeologists, etc. may also be submitted as appro-
priate. The statement of significance for properties
that are less than 50 years old; moved; reconstructed;
cemeteries and grave sites; birthplaces, primarily
commemorative in nature; or owned or used by re-
ligious institutions should address the specific
exceptions set forth in the National Register
criteria.

(B) Period(s) and Area(s) of significance

Identify the area(s) and period(s) with which the
property's significance is associated. This may
mean date of comstruction, major alterations, or
association with an individual, event, or culture,
etc. For some archeological properties; assign-
ment to a very general time period or periods may
be sufficient.

The following areas of significance are listed on
National Register forms. Agencies may find it
helpful to consider these areas in identifying and
evaluating properties:

Archeology-Prehistoric: the scientific study of
life and culture of indigenous peoples before the
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advent of written records.

Archeology-Historic: the scientific study of life and
culture in the New World after the advent of written
records.

Agriculture: farming, livestock raising, and horti-
culture.

Architecture: the style and construction of buildings
and structures,

Art: concerning creative works and their principles;
fine arts and crafts. Do not include architecture,
sculpture, music, or literature here; specific cate-
gories are established for these areas.

Commerce: production and exchange of goods and the
social contracts thereby encouraged.

Communications: art or science of transmitting in-
formation.

Community Planning: the design of communities from
predetermined principles.

Conservation: official maintenance or supervision of
natural or manmade resources.

Economics: the science that deals with the production,
distribution, and consumption of wealth.

Education: formal schooling or the methods and theories
of teaching or learning.

Engineering: the applied science concerned with utili-
zing products and sources of power for supplying human
needs in the form of structures, machines, etc.
Exploration/Settlement: the investigation of regions
previously unknown; the establishment of a new colony
or community.

Industry: enterprises producing goods and services.
Invention: something originated by experiment or
ingenuity.

(Properties connected with the inventors themselves
would be classified here).

Landscape Architecture: the art or practice of
planning or changing land and water elements for the
enhancement of the physical environment.

Literature: the production of writings, especially
those of an imaginative nature.

Military: concerning the armed forces and individual
soldiers.

Music: the art of combining vocal or instrumental
sounds or tomnes.

Philosophy: system or principles for the conduct of life;
the theory or analysis of the principles underlying thought
or knowledge and the nature of the universe.
Politics/Government: an established system of political
administration by which a nation, State, district, etc.,
is governed and the processes which determine how it is to
be conducted.
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Science: a systematic study of nature.

Sculpture: the art of forming material into three-
dimensional representation.

Social/Humanitarian: concerning human beings living
together in a group or the promotion of the welfare of
humanity.

Theater: the dramatic arts and the places where they
are enacted.

Transportation: concerning the work or business or
means of conveying passengers or materials.

2.6.2 Prehistoric cultural resources (Evidence of man's activities prior
to continuous European contact in the 1500's)

In general, prehistoric cultural resources will fall within criterion

#4 (see Section 1.5 above). “That have yielded, or may be likely to

yield, information important in prehistory or history." What follows

is a discussion of the kinds of information prehistoric cultural resources

on the Continental Shelf may be expected to yield.

Judged by their ability to provide information which can be used to ans-
wer questions at the forefront of archaeological discussion, the prehis-
toric cultural resources of the CS are of the greatest value. Both in
the past and in recent years, controversies have developed over a

series of topics; the controversies persist because the data sources
necessary to resolve them lie untapped beneath the sea.

Broadly conceived, archaeology is concerned with the ways of life of past
peoples and with the general cultural and behavioral processes which
shaped them. Given this conception, one cannot look at a single narrow
band in the spectrum of prehistoric adaptation and expect to understand
either the way of life of the prehistoric group or the processes under-
lying it.

An example will clarify this point. Let us hypothesize that one pre-
historic community spent summer on the coast and winter on the coastal
plain and a second community spent summer in the uplands and joined the
first group on the coastal plain during winter. Archaeologists could
not fathom either group's way of life by looking only at coastal sites
or only at upland sites. Without viewing the entirety of the evidence,
it is doubtful if the most imaginative or clever researcher could guess
at the intricacies of scheduling and exploitation which either group
certainly would have had. It is even more doubtful that the archaeolo-
gist could imagine the existence, let along structure, of the inter-
action between the two groups.

The example was hypothetical, but it cuts to the core of the problem
that has plagued discussion of early coastal adaptations on the Atlantic
coast: at best, we have no more than hints about the nature of coastal-
zone adaptations. Archaeologists are left in the uncomfortable position
of trying to speculate, sometimes on evidence as attenuated as that

of the upland sites of our hypothetical example.
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As a real-life example, the last decade has brought forth a procession
of views on why early cultures along the northern Atlantic coast and
elsewhere did not use shellfish. Ritchie (1969) claimed that the
earliest coastal dwellers were emigrants from inland and did not know
that shellfish were edible; Snow (1972) suggested that technology was
insufficient for shellfish exploitation. Osborn (1977) considered
shellfish use as an option chosen only when population pressures de-
manded it. Braun (1974) and Sanger (1975) related shellfish use to
availability.

Only through an accident of preservation has a tentative solution been
found: early cultures did use shellfish. Brennan and others (1974)
have documented shell middens in the Hudson Valley at around 8,000 B.P.,
some 4,000 years earlier than formerly believed. 1In this case, it
appears that the absence of data from inundated areas so biased the
data base that the research question posed was inappropriate. The
question of why shellfish were not used could not be satisfactorily
answered because it was based on a false assumption.

Other problems whose solutions lie rooted on the CS are broader ones.
For example, the apparent density of Paleo-Indian occupation in eastern
North America is very low. But nearly all of the coastal zone during
Paleo-Indian times is presently inundated and the density there is un-
assessed. If Perlman's (1978) notions about the attractiveness of the
coast to early settlement are correct, the inland data presently availa-
ble may badly underestimate Paleo-Indian population. Since population
is generally recognized as one of several factors which are important

in shaping cultures and behavior, the information from beneath the sea
may have broad implications for interpretation of early cultures.

Such questions about prehistoric ways of life abound, and the possible
studies of cultural processes are limitless. The inveterate skeptic
may ask what use such studies are. The answers to that question are
various, and only a few will be discussed here.

If human behavior follows general laws, patterns, generalities, or
rules (depending on one's terminological preferences), the study of
any group at any period has relevance to understanding human behavior
as a whole. By studying human behavior, intellectual curiosity about
ourselves is fed, if not satisfied; in addition, we may derive valid
insights which can be used to guide future decisions.

The idea that archaeology--based on broken tools and bones--may con-
tribute insights superior to those derived from the study of modern
peoples is not so far-fetched as it may appear. Only through archaeol-
ogy can one trace development over long periods of time. (Historic
records can be misleading because of the recorder's biases. In addi-
tion, the record is short and rarely can be quantified.) Such studies
as that of Sabloff and Rathje (1970) on the Classic Maya "collapse,"
documented only through archaeology, speak of such modern problems as

a dwindling critical resource base. (0il for instance?)
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In addition to feeding intellectual curiosity and providing potentially
useful insights into cultural processes, archaeology serves another
purpose. As long as records have been kept (and surely long before
then), human beings have felt a need for a past. At every level, from
family or lineage through community, tribe, nation, and finally humanity
itself, human groups have needed to know the story of their origin and
development. Sometimes the story was created, apparently with no germ
of reality in it; in other cases, it appears to have been based on more
solid events and elaborated. Only recently have techniques and re-
sources been available to allow us to discover, rather than create, the
past. The popularity of "drugstore" archaeology books shows this need
clearly and the success of Thor Heyerdahl's works about diffusion to
Oceania and South America show that the interest is not confined to the
origin of the dominant Euro-American culture.

Archaeology as a discipline has been moving steadily toward a more
scientific approach for the last 20 years or more. In view of that
tendency, it still remains difficult to conceive of an overall goal
more important than providing a satisfactory story of the human past.

2.6.3 Historic-Period cultural resources

For the purposes of this study, Historic-Period cultural resources are
those resources that are at least 50 years old (unless determined to be
specially significant). They may, however, be as old or older than
Viking times (ca. 1000 A.D.). These resources include but are not
limited to structures, dump sites, ships, and other material evidence
from the period after first European contact in North America. All of
these elements have the potential for meeting all four National Register
criteria.

2.6.3.1. Historic shipping - In general, those who study wrecked ship-
ping in an academic framework find it difficult to describe in general
terms the significance of thse resources in the context required by the
National Register and resource managers. In general, the rationale
"because it's there'" has been considered sufficient to qualify a ship-
wreck for study, and the importance of the classes of data in any wreck
is not generally addressed until after the research is completed. Re-
source managers, on the other hand, require an explicit statement of
significance on which to base management decisions. Thus it is that
preliminary examination of the resource will be used to identify those
significant data in a resource and thus make possible an explicit state-
ment about the significance of the resource.

As with prehistoric sites, the identification of significant data rests
in those areas of limited knowledge. Thus those subjects about which
we know little or are misinformed by written sources, are significant.
This will change with time as questions are answered and new ones
evolve, however.

Since almost all our knowledge about the possible data in ships of the
pre~1800 period comes from historic sources whose biases are not clearly
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known, it follows that all data classes in all the ships of this period
are significant to one degree or another, the earlier and thus less well
known being proportionately more significant. On the other hand, ships
of the post-1800 period (where there are some objective data available)
may be individually significant as a result of carrying special cargoes,
associations with important individuals, or other National Register
criteria, including design changes through time. This latter subject
will be of distinct importance to naval historians. A brief review of
the data presented on Chart III-5 will illustrate the point. It appears
that there is a clear break in ship types at about the year 1700. The
reason for this phenomenon would be instructive if evaluated in the
light of events and trends on land. Similarly, an understanding of the
effects of the industrial revolution on experimentation with different
types of ship design, along with the necessity for more rapid travel
between Europe and the New World, will be useful to students of the
Industrial Revolution and thus to students of cultural change in general.

The above discussion deals with significance (in a very general way)
on the world and/or regional level. Certain wrecked ships also have
local followings. Local heroes or villains (Captain Kidd, for example)
can be associated not only with individual ships but with the salvage
of such ships and the folklore growing up around such concepts as
"moonrakers," "pirates,'" "treasure ships," etc. Locally important
ships may in many ways be the subject of more intensive local concern
than prehistoric sites. Such concern may not be restricted to ships
lost in the local region, but may extend to those that went down "on
distant shores, in seas forgotten." For example the loss off Cape Cod
of a vessel captained by a famous Maryland mariner would have more
local significance to Marylanders than to the general Massachusetts
public. For this reason we have polled some (not all) local marine
museums to acquire an idea of the distribution of locally significant
historic shipping resources.

From the discussion above and elsewhere in this volume, it should be
clear that the significance of wrecked shipping of all periods can be
as important to the study of humanity and its adaptations to environ-
mentally caused culture change as can the data from prehistoric sites.
These data are complementary rather than discrete. For example, the
remains of an average twentieth-century "liberty ship" for which there
are plans and many examples, may not be as archaeologically important
as those of a seventeenth-century fishing vessel. But the remains of
a particular liberty ship whose cargo, history, or design features are
significant, may be of much greater interest.

A typical question that may be asked in the above context might be,
"What was the effect of outlawing the slave trade in the colonies (1808)
and nearby West Indies (in the 1830's) on the actual makeup of shipping
to and from southern ports?" The written records may tell us one thing,
biased by the view of the writer, while the archaeological data might
tell us a different story. Accurate data may be important in explaining
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how cultures react to changing situations and might thus help us to
understand how we may adapt and/or réact to changing circumstances.

2.6.3.2 Historic-Period occupation sites - Volume III has discussed

the early history of settlement along the coast of the study area. Many
of these settlements have been destroyed or inundated by storm and re-
cent sea-level rise. There are early fishing settlements in the en-
dangered coastal zone of Maine that are known to the State Historic
Preservation Officer (Arthur Spiess, personal communication). Other
sites within the study area may still be more or less intact in the
nearshore area. The significance of these sites lies in their potential
ability to help us understand a little-known element in the early his-
tory of North America, namely the day-to-day life of the earliest Euro-
pean settlers which was documented sparsely or not at all in the chron-
icles of the period. How these people actually lived, worked, and
played will fill in a large gap in our understanding of the settlement
period in the New World. Some of these sites may well meet most of the
National Register criteria. The erosion-caused eradication of certain
of their elements or features will not necessarily be as extensive as
for prehistoric sites. Thus artifacts documenting the ethnic origin,
class, and trade of individuals or groups may still be encountered

with enough integrity to generate considerable significant data.

2.6.3.3 Dump sites ~ To the historic archaeologist terrestrial dumps
are similar to gold mines. Just as prehistoric archaeologists derive
most of their data from the 'garbage'" of prehistoric peoples, the
"garbage'" of Historic Period peoples is a significant source of data
for the historic archaeologist. Artifacts found in terrestrial dumps
are in general more nearly intact than those found in sheet refuse
(materials randomly scattered across a site's surface or subsurface).
Of fshore dumps on the other hand are not subject to the terrestrial
soil compaction processes that lead to the fracturing of brittle
materials such as ceramics. At the same time terrestrial soil chemistry
destroys many classes of material including wood, leather, textiles,
metals, and others, which are often better preserved in undersea
environments. The significance of these offshore sites lies in the
fact that the preserved material will complement data extracted from
terrestrial sites to give us a more complete picture of the day-to-
day life of the Historic-Period peoples along the coast. Thus these
sites can be of primary significance in answering questions regarding
the lifestyles of the populations of early coastal America.

2.7 Planning Framework

For the purpose of this study, the planning framework combined a planning
model developed by Interagency Archaeological Services, Office of Archaeo-
logy and Historic Preservation of the Heritage Conservation and Recreation
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Service with "A Study Design for Resource Management Decisioms: OCS
0il and Gas Development and the Environment" (BLM Oct. 1, 1978). The
IAS planning model was developed in a workshop held at Harper's Ferry,
VA in 1978, and is currently being tested in several states. ICA per-
formed a modest pilot study of this model in a cultural resource over-
view of the Green Mountain National Forest, Vermont, under a contract
with the U.S. Forest Service (ICA #72, Casjens and others 1978). 1In
addition, we elected to use the format of the BLM '"Study Design," so
that our recommendations may be more easily integrated into the planning
procedures to be used in connection with oil and gas development on the
CS. TIt should be noted, however, that the format has been generalized
to meet the needs of all resource managers.

2.7.1 IAS planning model

This framework was developed in a planning workshop held by the Heritage
Conservation and Recreation Service of the Department of the Interior.

A pilot study of this approach was conducted in an ICA study for the
Green Mountain National Forest. The framework proved a viable approach
to this type of planning and is used here as a further step in its
development.

Description of planning method, adapted from workship project
(Fig. IV-1 will assist the reader in visualizing the process as des-
cribed in the text.)

Step 1--Organize Existing Data: The purpose of this operation is to
provide the basis for defining archaeological study units. This is the
start of the planning process, and must depend upon existing substan-
tive and theoretical knowledge about the history and prehistory of the
area. The knowledge gathered during this part of the project is based
on distributional studies, published or unpublished synthesis, models
developed to account for cultural variability, ethnographies, and
histories. Environmental data, as they bear on cultural/historical
problems, are also considered. The model is clearly based on incomplete
information and may be somewhat impressionistic or inaccurate, but it
provides an approximation of the existing state of knowledge and theory
and a foundation for initiation of the planning process. As time goes
on, new data will feed back, making possible successively more satis-
fying formulations.

Step 2--Define Study Units: Study units will be logically derived from
the model(s) developed in Step 1. The precise nature of the units will
vary, but all should be conceived with the intent of maximizing the
internal homogeneity of the units in terms of cultural processes and
events, and their resulting material remains. Because patterns of
human behavior have varied over time and space, study units which
mirror these patterns will be defined in terms of temporal and spatial
dimensions. Because the initial study units will be created using
imperfect information, we envision them as being broadly, rather than
particularistically conceived. (That is, as an initial strategy,
"lumping" is probably more appropriate than '"splitting.') It would be
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counter-productive to define the study units on the basis of political
or administrative boundaries. As in Step 1, input from the academic/

professional community will be vital to delineation of useful initial

study units.

As the accumulation of new information permits the restructuring of the
way in which cultural variability is conceived--thus necessitating the
refinement of the model(s) (Step 1)--study units must be redefined.

After the study units have been defined, each will be individually
treated in the manner described below. Details may vary in accordance
with characteristics of the particular unit, but the general approach
will be as follows:

a. Organize existing archaeological information as it pertains
to the study unit.

b. Define a set of "ideal' research and preservation priorities.

c. Consider the impact of natural attrition, damage factors, and
the interests of other groups on the "ideal" priorities.

d. Redefine research and preservation priorities in the light
of the above '"real-world" impacts.

Step 3--Organize Existing Data on the Study Area: At this level, all
available data specific to this study unit shall be collected and
synthesized. This material will include, but not be limited to, lists
of site locations and contents, inventories of collections, published
and unpublished reports, data from locally knowledgeable individuals,
ethnohistories, histories, archival materials, and existing predictive
statements and supporting data regarding locations of historic resources.
Consideration of these data, in light of the character of the study unit,
will permit delineation of a set of "ideal" priorities.

Step 4--Define "Ideal' Priorities: At the very least, these priority
statements should include:

a. Formulation of research goals appropriate to the study unit.

b. Formulation of priorities for data retrieval consistent with
these research goals.

c. Development of a program for the in situ preservation of a
proper array of archaeological resources, and for the orderly
and parsimonious consumption of other resources in the re-
trieval of research data.

It should be kept in mind that this is an "ideal" framework, which
should be kept formulated with exclusive reference to scientific goals.
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Step 5--Consider Effects of Natural Processes: A variety of ongoing
natural processes contribute to the attrition of archaeological re-
sources. At this point in the development of the plan, it is important
to modify the '"ideal" priorities taking these factors into account. For
example, it may be necessary to reorder data and/or preservation re-
trieval priorities when sites in a particular part of the study unit are
subject to greater than usual threat from this class of phenomena. For
example, natural attrition to the resource base will result from flood-
ing, erosion, inundation, etc. These and more are constantly contribu-
ting to the loss or modification of Prehistoric and Historic Period
resources. In some cases the effects of these processes on the land
surface are familiar and localized. For instance, certain river courses
may be well known to be subject to erosion in rain storms while some
rivers and tides are continually eroding shorelines.

Step 6--Consider the Interests of Other Groups: In addition to "natural
forces, activities of many special interest groups will have direct or
indirect impact on the archaeological resources of the study unit. These
impacts must also be assessed and priorities should be modified taking
these '"real-world" factors into account. Early consideration of these
problems should make it possible to minimize potentially negative im-
pacts and to take advantage of new positive opportunities. Some examples
of interest groups will include:

Archaeologists

Other academics

Students

The public in a non-structured education context

The public in a context of recreation, tourism, etc.

Social groups whose material culture is the subject of study,
e.g., ethnic, professional, local groups, etc.

Avocational (sometimes called amateur) archaeologists

Private landowners

Federal agencies involved in specific projects

State and local agencies involved in specific projects

Land-using design and engineering firms

The State Historic Preservation Officer

Federal land management agencies

Looters/vandals/pot~hunters/treasure hunters

Step 7--Modify Priorities--Develop Management Strategy: The operations
described in Steps 5 and 6, above, should result in the formulation of a
set of revised archaeological priorities that are acceptable as a
scientifically sound research strategy and which simultaneously provide
guidance for a realistic resource management program.

These should not differ substantially from the "ideal" priorities in
relation to research goals, but will reorganize the methods through
which these goals will be reached. For example, data retrieval priori-
ties may be reordered in the context of threats posed by natural or
human agencies, or opportunities created by new data or technology or
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by new sources of funds or public support. Similarly, preservation
priorities may be modified to reflect positive and negative influences
as well as purely scientific considerations.

Step 8--Decision Making: Once a management strategy has been developed
in Step 7, decisions must be made regarding the course of action at
several levels, These levels will be:

a. State and local historic preservation objectives and priorities
b. Continental Shelf land management

c. Project planning

d. Project execution

Each of these levels will require different approaches to recommend
actions.

1) State and Local Historic Preservation Objectives and Priorities.

The objectives and priorities for the State will normally be articulated
in the State Historic Preservation Plan, while local priorities and ob-
jectives should be elicited from interested and concerned citizens of
local communities. Local historical societies, commissions, and avoca-
tional societies are often the sources of these local data.

2) O0CS Land Management. There are many potential uses for the resources
on and beneath the Shelf. 1In the main, the exploitation of these re-
sources will have positive effects on the economy of the nation. Some
contend that these positive economic benefits are outweighed by negative
effects to the environment and to the detriment of other sources of pos-
itive economic input to the nation.

This study is not designed to assess the relative merits of the con-
tending parties but to act as an advocate for the wise use of the non-
renewable evidence of the nation's cultural heritage at a time of in-
creasing demands for energy and economic independence. This can best

be accomplished by the early consideration of impact to cultural re-
sources in any cultural resource management plan. Appendix B has demon-
strated the complexity and thus the costly nature of mitigating project
impact through site evaluation and excavation in an underwater situation.
Thus Appendix B is important data for the resource manager and will help
to identify the potential costs at the earliest possible planning stage
and thus make possible reasoned planning decisions by resource managers.

As will be pointed out in later sections, some land use as presently
conceived should be encouraged to proceed (for cultural-resource-loca-
tion objectives). These recommendations proceeded from the realization
that industry is more appropriately adapted for these tasks than aca-
demia, but that industry will require academic supervision of specific
tasks to assist resource managers in meeting their historic preservation
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responsibilities for planned projects.

This study, in identifying zones of potential resource existence, will
urge that the full range of possible resources be located and that sites
be protected and preserved for exploration and explanation by future
generations with greater sensitivitiy to theory, more advanced analy-
tical techniques, and new, previously unthought-of research questions,
the answers to which may solve the overriding problems of the day.

For the preliminary purpose of land management, this study represents a
first step in the acquisition and analysis of extant data for the pur-
pose of predicting the location and distribution of archaeological re-
sources on the Shelf. Pilot studies recommended in this report and the
integration of industrial/scientific cooperative testing of the CS will
direct the refinement and courses of future resource management studies.

3) Project Planning. As individual projects are planned, decisions
must be made as to the need for survey and what level of survey is re-
quired to maximize the wise use of the resources. These decisions will
also consist of making statements about significance in the context of
the study unit and decisions compatible with the social and economic
needs of the proposed project regarding the best treatment of these
significant properties. Fig. IV-2 illustrates the relationship be-
tween the general planning process and the project planning. As illus-
trated, the process becomes one of the continuous decision-making con-
cerning the need for the project and the classes of impacts that may
derive from various alternative designs of the project. Similarly, as
the process develops, new data are obtained which feed back into the
basic planning process and may aid in the reordering of priorities and
redefinition of study units. The following is a discussion of each of
the figure's elements:

a) As social or economic needs are perceived, a specific project is
proposed to meet these needs.

b) During the design stage of the project, an assessment of the
various classes of impacts will be made. These impacts will be
not only direct (such as disturbance from land movement or con-
struction activities) but indirect (such as increased potential
for vandalism).

c) Once the classes of impacts have been defined, cultural resource
planning decisions will be made. These decisions will be based
on the modified priorities established in the general planning
process for the particular study unit involved. These decisions
can take several directions. The need for the project may be re-
evaluated in the light of the impact to significant cultural re-
sources, resulting in the possible abandonment of the project. An
alternate result may take the form of project redesign to reduce
the potential for impacts to a maximum.

d) The above-mentioned surveys may provide essential data for formal
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compliance processes such as those associated with envirommental
assessments and others. At the same time, full-scale surveys may
not be undertaken until the formal compliance process is begun.
Whatever form the survey takes, the data may well influence the per-
ceived need for the project or the final design.

e) This entire process of decision-making will allow for the maximum
consideration of cultural resources in the planning of resource
management .

4) Project Execution. Before the execution of a specific project, all
cultural resource planning should be completed. There are circumstances
that will require the involvement of cultural resource specialists with

the beginning of construction. For example:

a) There is always a possibility that the results of a locational
study will predict the existence of resources that will not be dis-
covered in a survey. At the same time a data recovery program
may not recover 1007 of the data (that is, in a sampling frame-
work). 1In both these cases, monitoring of construction may be
recommended. This monitoring will be used to recover data turned
up in the construction process. Monitoring is clearly not a
recommended procedure, as in general the data contexts are destroyed
by the construction well before the monitor can do anything about
it. When it is recommended, however, management decisions must
be made concerning the types of steps that will be taken in the
event of encountering resources.

b) Another circumstance that will require decisions to be made during
construction will result from unforeseen discovery (emergency)
situations. In other words, provisions should be made to alert
the land users to the appropriate procedures in the event the con-
struction process encounters previously undiscovered resources.

Once a planning framework for cultural resources has been developed,
the application of this framework to actual large-scale land use pro-
jects must be addressed.

2.7.2 BLM resource management

Leasing of offshore federal lands for oil and gas development is a
planning process, involving decisions prior to and after the issuance

of leases. The various steps in this decision-making process are
identified in the national program document published by BLM, "A Study
Design for Resource Management Decisions: OCS 0il and Gas Development
and the Environment: BLM (1978)., Fig. IV-3 outlines these various

steps. As in the IAS "Planning Model," each step in the process requires
more detailed information and precise analysis than the preceding one.

This present study has provided environmental information necessary for
pre-sale decisions (Items 1-9), has delineated methods for use in post-
sale decisions (Items 10-14), and has identified recommended studies re-
quired to supplement the data base of environmental information. Pre-sale
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decisions generally need regional information, with the necessity for
more site-specific infromation in final tract selection (Item 7) and
post-sale decisions. The final product of this study is a set of pre-
dictive models which indicate the probability and location of cultural
resources in the mid- and North Atlantic regions. The information can be
used in tentative tract selection (Item 3), environmental analysis (Item
4), and for development of mitigating measures to protect and preserve
cultural resource areas (Items 4 and 5). The information, however, is
only based on predictive models, and needs to be verified. Post-sale
decisions require more site-specific information than pre-sale. If a
tract is leased (Item 10) in an area which contains or probably contains
a cultural resource site, then a lease stipulation (mitigating measure)
could be imposed requiring an archaeological survey. The survey, con-
ducted prior to exploratory drilling, would be performed to identify the
precise location of the sites in the tract. Appendix B reviews recommended
archaeological field strategies. Transportation management planning
(Item 11) may need surveys to identify any cultural resources that may lie
in the path of the pipeline, and may require development of mitigating
measures necessary to protect those resources. Development planning
(Item 12) should address the results of previous studies, and should de-
velop a monitoring program designed to identify archaeological and cul-
tural resource sites which may be encountered.

2.8 Computerization

The form of computerization used for data acquired during this project is
illustrated in Fig. IV-4. Most of the data was recorded on magnetic tape
for computer data processing. There are several reasons for computeriz-
ing that information, and these include the following:

1. Creation of a data file listing all archaeological sites
located within one-half mile of the coast that may be impacted
by operations resulting from exploitation of the CS.

2. Creation of a data file containing all the historic shipwrecks
located within the project area that can be located with an
accuracy of 10 miles.

3. Creation of a sorted list including environmental and loca-
tional data on archaeological sites and known shipwrecks
collected during the project. This file will serve as docu-
mentation of research completed, can be used as a reference
for future CS studies, and have been used as data which were tabu-
lated for inclusion in Volume II of this report.

4. Tabulation and analysis of the site and environmental data for
inclusion in the final report.

5. Creation of a list of bibilographic references researched for
the project that are referenced in the computer file.
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Records of approximately 8,000 prehistoric terrestrial sites have been
collected from the literature and state archives, and 2,000 sunken his-
toric vessels have been located to within 10 miles of their probable
actual sites. In addition, over 1,000 bibliographic references have
been researched. Because of the large volume of data, tabulation and
analysis by hand was unmanageable.

In order to accomplish the automation of the site records, the following
steps have been taken:

1.

The bibliography researched for the project has been keypunched,
and unique 5-digit reference numbers assigned to each biblio-
graphic entry. These numbers allow for the entry of three
references per site on the computer site file.

A program has been written that will print the final selected
bibliography in the proper order.

A program has been written that will load the bibliographic

file on magnetic tape for inclusion with the historic-shipping
and archaeological site files to be discussed below.

The data recorded on the archaeological site data records, the
historic shipping records, and the ethnohistoric site data
forms have been coded on computer data sheets. A copy of the
coding form is shown in Figs. IV-5 and IV-6.

The data were keypunched and entered on a disc pack, verified,
sorted by town, county, state and lease block and written on
magnetic tape. A separate file was written for prehistoric
sites and historic shipping.

A short program was written that will tabulate the data on the
file, for use in the final report. The program will also ex-
tract all of the affected coastal sites and record them on a
tape to be submitted to the BLM.

A short program was written that will convert the historic-
shipping data file into a list of all lease blocks containing
possible shipwrecks. This was determined to be necessary be-
cause the majority of the ships, as a result of vague and in-
exact locational data, may be found in any one of the six
lease blocks. Therefore, all possible lease blocks were re-
corded for each ship. In any case where more than one lease
block may contain a given wreck, the listing program will show
each separate lease block as possibly containing that ship.
The listing produced will be supplied on magnetic tape, and a
"print-out'".

The files will be submitted in sequential order by lease block in the
case of historic shipping, and by the ICA-assigned lease block in the
case of coastal prehistoric sites.
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Computer coding form for storage of shipwreck data.

CE-AI



ARCHAEQLOGICAL SITE DATA RECORDS .- B.I.M. OUTER CONTINENTAIL SHELF PRCJECT » 1CA - &%

S$ITE NAME 5 e SITE NUMBER ($) 70 W AN ceonty
LLI]I]llllllll'lllll'lllllJJ]|lllllllnlll
PERIOp oF ecc N . e 3 Wes : 2 N M
STATE spt sgI M’ L' " e .Ll\'{' V$5.6.9. OUADRANG L.E {o’L’E’ UM 28 LAT. / Loax, %05 ~SLOPE
! [ I B R | S S WS NN T NS RN U B | 1 ST N ST I R S B R R I N
4 443 49 50 WATER bt b2 &30t NI 1
EfvATIpN WATER B8DY NAME oWE. LEASE Quock (z) ¥
1 1 { | S S S N S N R S T [ \ T TN W WA B N 1
& bEvT JusT. g3 s L1473 9 93 1% oF
§18p REFERENCES * 0 LS
[ PN W B N NN U SN N A S N S T
e 127 128
S) TE NAMSE SITE . SITE NUMGBE R(S T o wWwN Cennry
l S IO T N T DY N SR J ' | N T Y T S N T S S T I AN RN N N N N I [ L —]
PESIZD 0F OCLN g =13 1415 - 2¢ 27 ) %0
STATE P of ‘M’ L E' g V.S 8.S. MUADRANGLE oy Y. T. M. oR__ LAT./ LONG. — SwPE
1 ' | I R NN WS N O NS DAY N I | l 1 l SO N TR N W W SN NN TR N I
7] 143 49 0 w—"‘F 4 42 33 4¢ 7 17N
CLEVAT I9N WAT£Q BoOY NAmE Ty c.wr LEASE Qrocwk (s) >
L [ | TR SO T | S W B S |
53 AonT Foat 3 94 ‘?a [ ~77 77 9’) T
FIGLIOGRAPMIC REFERSNCES ¥ WE [RAW.
I [T N S S NN N N N DU | l l l
& /n 123
SITE NAME e SI/TE NUMBE R(S) T oW N FLUNTY
Llllllllll|lllllrlllllllllll7lllllllllllel’l]
1 TsRieD of cte'N W DY W} ¢ j 22 . JE 3V 45 .
STATE -p-.-,:- Mt LT ET M e V. S. 6. 5. QUADRANGLE orlt V. T. M. OR  LAT. [LONS. A e Y4
[ ! , N BN ’ NN Y NN VOORE WY W DO WO IO ! S NN TR N TS WO N Y S DU O B '
« K] 4120 AT é1¢2 I IF ] 7 °f
FiryATioN WATER C0OY MNAME PSR cone LEASE Crock (s) *
I T I T T
$5 KiohT wa SJ 34 95 9 97 97 '17 708
318 L10PRAPHIC REFERENCES ™  peawE [OMNL (¥
[ 1 1 1.1 ' | | [ | l L1 1 L ' 1 1
e 127 128

Fig. IV-6: Computer coding form for prehistoric sites.
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2.9. Map Production .

A series of 41 maps at a scale of 1:125,000 were produced by the Peabody
Museum staff artist and team of assistants. Twenty-five of these maps
were drawn originals, while 16 were made available from the U.S. Coast
and Geodetic Survey. The diazo blackline printing process was selected
for aesthetic and economic reasons; all maps were prepared with the
diazo process in mind. Thus, those maps which were originals were

drawn on mylar, and those maps from the U.S. Geodetic Survey were con-
verted into plastic autopositives. Both mylar and plastic autoposi-
tives are capable of undergoing the diazo blackline process.

Our aim was to transfer lease blocks and lease block numbers from a
series of BLM maps at a scale of 1:125,000 and to lay them over the
bathymetric lines on the USGS maps (1:125,000), using the coastline
(when applicable), but mainly using latitude and longitude as a guide.
In examining the 1:125,000-scale maps, it was discovered that, in some
cases, the measurement from one known point to another known point varied
between 1.987 mm and 2.123 mm. The variance occurred not only along
latitude and longitude lines; a different degree of error occurred from
15-minute block to 15-minute block.

To compensate for this variance, a series of cardboard templates marked
at 0.5 millimeter intervals (36.0, 36.5, 37.0, 37.5) were constructed.
After plotting the end points of each 15-minute latitude and longitude
block, a template was selected to match with the two end points. Though
the resulting lease blocks may appear to be of uniform size, each may
actually vary along its sides by 0.5 mm. This is because the map-

maker had two choices in transferring information from one map to another,
when confronted with a given error: 1) establish a fixed point and
choose an interval which remains constant, or 2) distribute the error.
We chose the latter course in order that the position of the lease
blocks on the 1:250,000-scale maps be as close as possible to their
position on the 1:125,000-scale maps. The lease blocks were plotted
this way on both the plastic autopositives and the mylar originals.

The mylar originals were produced by determining the area (i.e., lati-
tude and longitude limits) of each new map, and laying out the borders
of each new map at 1:125,000, taking into account the fact that the
maps below the forty-second parallel were Mercator projection and
those above the fortysecond parallel were Transverse Mercator pro-
jection. The areas of the new maps at 1:125,000 were then marked off
on the CS protraction diagrams (1: 250,000). Lease blocks were added
in accordance with the aforementioned procedure.

These maps, however, were lacking bathymetric lines. Bathymetry was
not supplied by the 1:125,000-scale maps, so a map at 1:1,000,000 of the
entire area, drafted by the American Association of Petroleum Geolo~-
gists, was consulted. This map was broken into two areas, north and
south, and photographed using the Pro-480 process. Two Pro-480's

were produced at 8" x 10" and mounted for use in an overhead projector.
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Tissue paper guides of the 1:125,000-scale maps were mounted on the
wall, and the overhead projector and slide were adjusted until the lati-
tude and longitude lines on the slide and the tissue matched each other.
Coastlines were drawn on the tissues wherever applicable in order to
test accuracy in matching. Everything matched perfectly, and the bathy-
metric lines projected on the wall were traced onto the tissues. The
tissues were then laid under the mylar maps with the lease blocks al-
ready on them and inked in.

In producing the series of 1:1,000,000-scale maps for each task group,
the advantages of the diazo process again were utilized. A series of
plastic sepias were printed from one original, drawn on mylar. The
plastic sepia process, as an intermediate step, is even less expensive
than the plastic autopositive process.

Figure IV-7 presents the locational key for these maps and indicates
the new maps made for this study.
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3.0 SUMMARY OF RESULTS OF PREVIOUS STUDIES

The following summaries describe the results obtained in the three spe-
cial studies undertaken for previous volumes of this project. These
described the CS's physical environment, its archaeology and paleon-
tology, and its Historic Period shipping patterns. The findings of
these special studies are hereby integrated into this volume and re-
lated to expected impacts from natural and manmade processes. The re-~
sults of this integration will be used to make our management recommenda-
tions concerning cultural resources on the CS.

3.1 Physical Environment

The study's goals of locating major shelf features and describing the
shoreline positions through time have been accomplished with a degree of
accuracy limited only by the scale of the existing data. In some (very
few) cases this accuracy is reasonably well refined, while in other
cases, the results are strictly representative of hypotheses or best
guesses. Shoreline positions have been described at 3,000-year inter-
vals. These data provide the seaward limits of archaeological sites

of different time periods. For instance, possible sites of the Paleo-
Indian Period may be found anywhere on that portion of the CS that has
been exposed since about 15,000 B.P. as well as on land presently ex-
posed, while sites of the Archaic Period will not be found further sea-
ward than the identified position of the 9000 B.P. shoreline. Identi-
fication of the major shelf features and analysis of the effect of trans-
gression on the pre-transgressive exposed land surfaces (subaerial sur-
faces) have made it possible to predict the relative amount of preserved
sub-areal surface on the Shelf. While the predictions are based on the
expected percentage of preserved surface per unit area, this figure
does not refer to the percentage of any one site which may be preserved,
but to the percentage of unit area that may remain intact. That per-
centage may thus contain all or none of the sites originally present,

or any number in between, assuming site distribution is asymmetrical.
The expected amount of preserved surface is assigned to one of seven
categories:

1. Considerable subaerial preservation on the basis of published
data

2. Considerable subaerial preservation deduced hypothetically

3. Partial subaerial preservation on the basis of published data
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4. Partial subaerial preservation deduced hypothetically

5. Negligible subaerial preservation on the basis of published data
6. Negligible subaerial preservation deduced hypothetically

/. No preservation

"Considerable' generally means an expected preservation of from 40 to
100% of the subaerial surface per unit area. In buried river valleys
we can expect close to 100%, while on the valley slopes we can expect
closer to 40%. '"Partial" generally means preservation of from 5-40%.
Negligible preservation generally means less than 5% preservation.
Figure IV-8 illustrates the concept.

The vast majority of these predictions are deduced hypothetically from
the available data and thus their accuracy is yet to be proven. Our
recommendations for pilot studies are formulated partially around the
need to verify these predictions.

3.2 Archaeology and Palaeontology

Volume II of this report presents discussions of the former distribution
of plants and animals in the project area and of the archaeological cul-
ture believed to have been present there. Through the study of palaeon-
tological remains, past environments on the CS have been reconstructed,
with special emphasis on resources which could have been valuable to
human occupants of the area and which are believed to have exerted
strong influences on the location of human settlements.

Models of human settlement on the CS were derived by two methods. On
the one hand, data were assembled on archaeological sites known from
areas contiguous to the project area which have not been inundated by
rising sea levels. Using these data, patterns of settlement

were derived for different periods, site types, and portions of the
project area (Table IV-1). These patterns, it is argued, can be ex-
tended to portions of the project area, with certain reservations,

which are discussed in Volume II. Optimal foraging theory, a body of
ecological theory concerned with the patterns of subsistence followed by
populations in different types of environments, was also applied. Next,
using the reconstruction of environment, models of human settlement in
different zones were developed. These two sets of models -- one derived
from archaeological data from adjacent areas, the other from theoretical
expectations -- were combined to form a final model of settlement pattern
believed to be the best approximation possible. The absence or virtual
absence of direct archaeological evidence from the study area necessi-
tates the use of such relatively indirect methods of prediction. The
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TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras.

@ v Includes
Predicted 3 ~ § Anadromous
Period, Paleo- Site Predicted 'G'w S Fishing
Subarea B.P. environment Site Type Frequency Site Size S & £ Sites Locational Attributes
Maine 18,000- under glacier none
12,000 or sea
12,000- full seal Tow small
9,000 coastal hunting
camp
estuarine fishing low small X near falls, rills, rapids,
camp and narrows
inland fishing low small X near falls, rills, rapids,
valley camp and narrows
upland habita- low small wide variety; especially
tion lakesides
9,000- full seal low- small- X
6,000 coastal hunting medium medium
camp,
shell
midden
estuarine fishing medium small X X
camp,
shell

midden

O%-Al



TABLE IVv-1. Summary of predictions, final model of settlement,
outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

(7]
o o Includes
Predicted S~ & Anadromous
Period, Paleo- Site Predicted 'G'z® Fishing
Subarea B.P. environment Site Type Frequency Site Size S& £ Sites Locational Attributes
inland fishing low, in- small X stream or river shores; near
valley camp creasing falls, rills, rapids, and
narrows
upland habita- 1low, in- small
tion creasing
6,000- full shell med fum small- X near shellfish beds; near
3,000 coastal midden large sizable waterways with access
to open sea
full black low? med ium-
coastal earth large
midden
full other -~ --
coastal habita-
tions
estuarine shell medium small- X near shellfish beds; near
midden large sizable waterways with access
to open sea
estuarine fishing medium small - X near falls, rills, rapids,

camp medium and narrows

T9-AI



TABLE IV-1. Summary of predictions, final model of settlement,

diameter

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)
@ w Includes
Predicted S~ & Anadromous
Period, Paleo- Site Predicted 'c© S Fishing
Subarea B.P. environment Site Type Freguency Site Size =& E Sites Locational Attributes
inland fishing medium small- near falls, rills, rapids,
valley camp medium and narrows
inland other -- --
valley habita-
tions
upland habita- 1low small
tion
3,000- full shell high small- near shellfish beds; elevation
present coastal midden large, usually less than 5 ft above
mean 20 present sea level; protected
ft shores; southwest or south-
diameter facing slopes
full black medium?  medium-
coastal earth large
midden
estuarine shell high small- near shellfish beds; elevation
midden large, usually less than 5 ft above
mean present sea level; southwest
20 ft or south-facing slope

Ch-AT



TABLE 1v-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)
@ o Includes
Predicted S~ & Anadromous
Period, Paleo- Site Predicted G v S Fishing
Subarea B.P. environment Site Type Frequency Site Size .55 £ Sites Locational Attributes
estuarine fishing high small- X near falls, rills, rapids,
camp medium and narrows
inland fishing high small- X near falls, rills, rapids,
valley camp medium and narrows
inland other -- --
valley habita-
tions
upland habita- low small
tions
South- 18,000- full seal Tow small
ern New 12,000 coastal hunting
England camp
estuarine fishing low small X
camp,
other hab-
itations
inland fishing low small X

camp,
other
stations

ey-Al



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

® » Includes
Predicted S~ & Anadromous
Period, Paleo- Site Predicted EEE Fishing
Subarea B.P. environment Site Type Frequency Site Size = £ Sites Locational Attributes
upland habita- low very
tion small
12,000- full seal low small
9,000 coastal hunting
camp
estuarine shell low small X X
midden,
fishing
camp
inland fishing low small- X
valley camp, large
other
habita-
tions
upland habita- very small X? wide variety; near small rive-s
tion and streams especially; usually
below 400 ft above present sea
level, often on landforms high-
er than surrounding terrain
9,000- full shell med ium small- X
6,000 coastal midden medium

79-AL



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

@ o Includes
Predicted S~ & Anadromous
Period, Paleo- Site Predicted G'w B Fishing
Subarea B.P. environment Site Type Frequency Site Size S5 E Sites Locational Attributes
estuarine shell medium small- X X
midden, medium
fishing
camp
inland fishing low- small- X near falls, rills, rapids, and
valley camp, medium medium narrows; well drained soil/lo-
~ other cally high ground/less than 8%
habita- slope; usually below 100 ft
tions above present sea level; zones
with 20% or greater oak pollen
upland camp Tow small above 200 ft above present sea
level; zones with 20% or great-
er oak pollen; well drained
soil/locally high ground/less
than 8% slope/stream or small
river shores
6,000- full shell high small- X near shellfish beds; protected
3,000 coastal midden large shores; well drained soil/local-
1y high ground/less than 8% slope
estuarine shell high small- X X near shellfish beds; well
midden larqe drained soil/locally high ground/

less than 8% slope

Gy—-AlL



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

@ o Includes
Predicted S~ & Anadromous
Period, Paleo- Site Predicted’; o 5 Fishing
Subarea B.P. environment Site Type Frequency Site Size S5 £ Sites Locational Attributes
estuarine fishing medium- small X near falls, rills, rapids, and
camp high narrows; well drained soil/
locally high ground/less than
8% slope; sometimes at estuary
heads
inland fishing medium- small near falls, rills, rapids, and
valley camp, high narrows; well drained soil/
other Tocally high ground/less than
habita- 8% slope; all elevations
tions
upland habita- medium small well drained soil/locally high
tion ground/less than 8% slope
coastal camp high small- all elevations; well drained
or inland medium soil/locally high ground/less
than 8% slope/stream or small
river shores
stream fish Tow- small X near fishing camps (see above)
or river weir med ium

9%-Al



TABLE IV-1.

Summary of predictions, final model of settlement,
outer continental shelf from the Bay of Fundy to Cape Hatteras.

(cont.)

[7¢]
(3]
Predicted 3 nadromous
Period, Paleo- Site Predicted o
Subarea B.P. environment Site Type Frequency Site Size S Locational Attributes
intand village low- large lowlands; usually below 100 ft
valley or med ium above present sea level; well
upland drained soil/locally high
ground/less than 8% slope;
lake shores
3,000- full shell high small- near shellfish beds; protected
present coastal midden large, shores; well drained soil/local-
mean 80 ft ly high ground/less than 8% slope
diameter
estuarine shell high small- near shellfish beds; protected
midden large, shores; well drained soil/local-
mean 80 ft ly high ground/less than 8% slope
diameter
estuarine fishing high small- often at estuary heads or near
camp large falls, rills, rapids, and narrows;
well drained soil/locally high
ground/less than 8% slope -
inland fishing high small- stream or river shores; often
valley camp large near falls, rills, rapids, and

narrows; well drained soil/lo-
cally high ground/less than 8%
slope

LYy—AT



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

® o Includes
Predicted S — & Anadromous
Period, Paleo- Site Predicted G o S Fishing '
Subarea B.P. environment Site Type Frequency Site Size S & £ Sites Locational Attributes
coastal camp high small- predominantly lowland, below 200
or inland medium ft above modern sea level; well
drained soil/locally high ground/
less than 8% slope/stream or
small river shores
inland rock- lTow small protected area near rock out-
shelter crops or cliffs
upland camp Tow- small above 200 ft above present sea
med ium level; well drained soil/local-
1y high ground/less than 8%
slope/stream or small river
shores
900- estuarine fishing medium- large X estuary heads; well drained
15,000 camp high soil/locally high ground/less
A.D., in than 8% slope
particular
full habita- high small associated with and near shell
coastal or tion middens (see above)

estuarine

8%—Al



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

Predicted nadromous
Period, Paleo- Site Predicted i
Subarea B.P. environment Site Type Frequency Site Size Locational Attributes
inland village high large lowlands; arable and fertile
valley soil; usually on floodplains;
well drained soil/less than
8% slope
inland farm- high small lowlands; arable and fertile
valley stead soil; usually on floodplains;
well drained soil/less than
8% slope
Mid- 18,000- full camp very small
Atlantic 15,000 coastal low
estuarine fishing low small
camp
inland fishing low small
valley camp
upland camp low very
small
15,000- full camp very small
12,000 coastal low

6%7-AI



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

© w Includes
Predicted S~ & Anadromous
Period, Paleo- Site Predicted 'cw © Fishing
Subarea B.P. environment Site Type Frequency Site SizeEﬁE Sites Locational Attributes
stuarine fishing low small X
camp
shell Tow small X
midden
inland fishing low small X
valley camp
upland camp very very
low small
12,000- full shell med ium small- X
9,000 coastal midden medium
estuarine fishing medium small- X
camp medium
shell med ium small- X
midden med ium
inland fishing medium small- X along small to medium sized
valley camp medium rivers; areas of contemporary

coniferous swamps

0g-Al



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

© wIncludes
Predicted S ~ & Anadromous
Period, Paleo- Site Predicted G o © Fishing
Subarea B.P. environment Site Type Frequency Site Size .S 5 = Sites Locational Attributes
other med ium very sandy coastal plain; near
camp I small to "pingos"
small
upland other low small- upland bluffs; ridge tops;
camp II large near permanent water
9,000- full shell medium small- X
6,000 coastal midden med ium
estuarine fishing medium small- X
camp medium
shell med um small- X
midden medium
inland fishing medium small- X along small to medium sized |
valley camp med ium rivers; areas of contemporary
coniferous swamps
other medium very sandy coastal plain; near
camp I small to "pingos”
small
upland other low- small- upland bluffs; ridge tops; near
camp II  medium large permanent water

I6—AI



Table IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

© « Includes
Predicted S~ $ Anadromous
Period, Paleo- Site Predicted s oS Fishing
Subarea B.P. environment Site Type Frequency Site Size S G = Sites Locational Attributes
6,000- full shell medfum- small- X along protected coasts
3,000 coastal midden high large
estuarine fishing high small- X along small to medium sized
camp large rivers; at falls, rills, rapids
shell high small- X near shellfish beds
midden large
inland other medium-  small- X in piedmont; near permanent
valley camp I high medium water, wide variety of hab-
jtats
other medium- small- on coastal plain; near perman-
camp II  high very ent water; wide variety of
large habitats
upland other medfum small- on coastal plain; near perman-
camp II medium ent water; wide variety of
habitats
3,000- full shell very small- X along lagoons; on barrier is-
present coastal midden high large lands; protected shores; near

shellfish beds

¢S—Al



TABLE Iv-T1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

v
g v Includes
Predicted 2 Anadromous
Period, Paleo- Site Predicted © @ Fishing
Subarea B.P. environment Site Type Frequency Site Size — v = Sites Locational Attributes

black high small- along lagoons; headlands and
earth medium protected embayments
midden

estuarine shell very small- X along estuaries; near shell-
midden high large fish beds
fishing medium small- X along estuaries of small to
camp medium large rivers; at falls, rapids,

rills

black high small- along estuaries; headlands and
earth medium protected embayments
midden

inland fishing medium small- X along small to large rivers;

valley camp medium at falls, rapids, rills
other med ium small, in piedmont; near permanent
camp I less than water; wide variety of

100 ft habitats

diameter

£S-Al



TABLE IV-1.

Summary of predictions, final model of settlement,

outer continental shelf from the Bay of Fundy to Cape Hatteras. (cont.)

(7]
o o Includes
Predicted S — & Anadromous
Period, Paleo- Site Predicted ‘G oS Fishing
Subarea B.P. environment Site Type Frequency Site Size S & £ Sites Locational Attributes
other medium- small, less on coastal plain; near perm-
camp II  high than 100 ft anent water; wide variety
diameter of habitats (low density
(sometimes in New Jersey)
larger near
estuary
head)
upland other medium small, less in piedmont; near permanent
camp I than 100 ft water; wide variety of habi-
diameter tats
900- full shell very small- X along lagoons; on barrier is-
1,500 coastal midden high medium lands; protected shores; near
A.D. shellfish beds
estuarine shell very small- X along estuaries; near shell-
midden high med ium fish beds
inland village high large on arable soils, especially
valley river valleys; usually near

coast

%S-A1
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final model discusses expected site type, location, size, frequency, and
special characteristics and has been translated into graphic form on
maps.

In addition to the sections mentioned above, Volume II presents discus-
sions of culture history, the history of previous archaeological re-
search, and other topics. These sections are included to aid the reader
by indicating in which periods, topics, and areas present archaeological
and palaeontological knowledge is weakest, suggesting possible flaws in
models necessarily based upon such knowledge.

3.3 Historic Shipping

An inventory of approximately 2,000 wrecked ships was compiled in the
course of developing models for the distribution of wrecked historic
shipping. The analysis of the history of shipping, population growth,
and published sources of wreck location, has made it possible to pre-
dict the locations of wrecked ships of various time periods. The pre-
dictions derive from the integration of information on known shipping
lanes, expected number of ships of any one period, hazards to naviga-
tion, and other elements. As a result of this analysis, it was deter-
mined that the 5-fathom and 10-fathom depths are critical boundaries
for predicting historic shipping sites of different time periods in
much the same way as shorelines of different time periods are critical
to predicting the existence of possible archaeological sites. In this
context ships from the pre-1880 era can be expected to cluster within
the 5-fathom line while ships earlier than 1945 can be expected to be
distributed inside the 10-fathom line. This does not rule out the
existence of ships of these periods outside these boundaries. These
boundaries define zones of highest probability for containing ship
wrecks of the different periods. Zones located outside these limits
are zones of lower probability and will affect the recommendations for
locational strategies. Figure IV-9 illustrates the expected distribu-
tion of ships of all periods as a function of water depth.
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4.0 LOCATIONS OF RESOURCES

As has been stated several times and in several different ways through-
out this study, it is highly probable that virtually every square inch
of the CS contained at one time or another the remains of either pre-
historic peoples, sunken shipping, or refuse from the Historic Period
cities, all of which have the potential for meeting the criteria of
eligibility for inclusion in the National Register of Historic Places
(Ref 36 CFR 800.10). Volumes II and III of this study discuss the
known and potential prehistoric and historic cultural resources and
their expected distribution. All other things being equal, this situa-
tion would require that resource managers implement intensive loca-
tional studies prior to development in order to meet the requirements
of historic preservation legislation. While the conclusions drawn

from the assessment of geological data give rise to models for offshore
processes rather than to explicit maps showing preserved subaerial
surfaces, these models become important factors in deciding the level
of survey that will make it possible to comply with historic preser-
vation legislation in the most cost-effective manner.

4,1 General Identification of Zones
of Cultural Resource Potential

The identification of zones on the CS that have the potential for con-
taining significant cultural resources results from a process of corre-
lating all the available data (site locations, zones of probability,
preserved former subaerial surfaces) and plotting the results on the
large-scale maps. The correlation process takes the form of superim-
posing maps on which zones of prehistoric and historic potential have
been plotted. The result is overlaid on the maps of predicted subaerial-
surface preservation or severe disturbance. The final result is a com-
plex but useable overview.

The fact that zones of high resource potential are identified does not
mean that resources existing in these zones will be encountered, either
intentionally through locational surveys, or accidentally through land
use., At present, little is known about the actual kinds of data that
are preserved in sites that have been inundated on the CS. However,
studies by the National Park Service (NPS) (Lenihan and others 1977) in-
dicate a significant range of data may be preserved. These data sources
can include bone, shell, seeds, and soil discolorations, as well as
stone tools, etc. This being the case, it seems clear that locating
such subtle indications with today's technology is a difficult job. 1In
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this study we have identified zones of high potential for containing
prehistoric resources and recommended various subsurface testing strate-
gies for actually locating the sites. Sunken shipping, on the other
hand, is in general less difficult to locate than prehistoric sites.

The unique features of ships, such as shape, presence of metal, etc.
lend themselves to types of locational techniques that are somewhat
different from those used to locate prehistoric sites. In the case of
historic shipping, remote sensing takes the place of subsurface testing.

Because of various restrictions (depth, currents, etc.) on how and
where locational techniques are used, we have identified zones where
different combinations of strategies will maximize the possibility for
locating resources. These zones are plotted in the same way as the
zones of site potential and comstitute our final recommendations for
site-location strategies.

4.2 Detailed Location of Resources

Before resource managers or land users can identify the actual impacts
to archaeological sites, it is important to locate any known cultural
resources that may occur in the area of proposed impact and also to
designate any zones that are considered likely to contain so-far un-
identified resources. (These zones will hereafter be termed probability
zones, or cultural resource zones.)

The locations of known prehistoric archaeological sites, known Historic-
Period shipwrecks, and designated cultural resource zones are displayed

on Maps ICA-88-1 through ICA-88-41. Additional environmental, cultural

and other descriptive data relating to known sites (both prehistoric

and historic shipping) have been placed on computer tapes and delivered

separately to the BLM under the terms of this contract.

Figure IV-10 shows the key for interpreting data designations on these
map sets. Six possible lease blocks were determined to be the maximum
for this study, as described in Table IV-2. This decision was further
influenced by computerization requirements as well as by analysis of
accumulated data.

The number of possible lease blocks which can contain the remains of a
specific ship represents in effect a measure of probability that a
given block may contain that ship. For example, 1 indicates that we
know that a particular ship is this block, 2 indicates that there is

a 50% probability that the ship can be in this block, 4 indicates that
there is a 25% probability that the ship is in this block, 6 indicates
that there is a 16.77% probability that the ship in in this block.
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Fig. IV-10

Key for interpreting data designation on 1:125,000 scale map sets.
In Tease block 703 we have 7 known prehistoric sites, 6 ships from
before 1800, and 12 ships from 1880-1945. Two ships from 1800-1880 may
lie either in this block or in 1 of 2 others (33.3% probability); and
-3 ships from before 1800, 10 from 1800-1880, and 2 from 1880-1945 may
lie in this block or 1 of 4 others (20% probability).
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Preliminary Analysis of First 959 Reports Which Could Be
Assigned to Lease Blocks, Performed by Historic Shipping Group:

Iv-60

Il1lustration of method for designating 6 lease

blocks as the maximum number possible.

1 2 3 4 5 6 9 10 Total

Maine 0
Mass. 87 8 61 61 18 4 1 2 319
R.I. 27 20 8 6 9 75
Conn. 12 6 3 6 2 20
N.Y. 15 47 27 38 14 22 9 10 184
N.J. 20 63 29 48 12 14 2 1 19
Del. 5 4 9
Md.
Va. 37 14 12 13 8 2 88
N.C. 42 5 316 4 70
Totals 245 236 143 192 52 53 12 17 959
Accumulated

Totals 481 624 816 868 92

+ 959= 26% 50% 65% 85% 90%  96%

Note:

Since 96% of the reports could be assigned to 6 blocks

or fewer, we defined the 1imit at 6 and recorded as the
maximum, 6 blocks plus the x-code on the computer site
data form.
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4.2,1 Historic shipping

This section is designed to be used in conjunction with the 1:125,000
map set, but can stand by itself when used with the maps that appear
in this section. This latter scale will be used here to locate gener-
ally those zones described in Table IV-3. We have identified and
described separate historic shipping zones, their expected contents,
what wrecks are known to be located in them, and what density of lost
shipping of all periods they are predicted to contain. These zones
were identified on the basis of several variables. These are:

1. Bathymetry and the predictions made by the various models
regarding depths of shipping concentrations lost.

2. The groups involved in shipping at different time periods, as
the Dutch, the English, etc.

3. The incidence of early (pre-1630) exploration.
4. Location of major and minor shipping lanes after 1630.

5. Direction of currents into and out of heavily traveled
shipping lanes.

6. The known inventory as developed in this project, sometimes
separated by time period.

7. The expected density, based on a combination of factors.

The following figures (IV-1l to IV-20) illustrate the various zones
which are described in Table IV-3. A detailed presentation of the lo-
cations of the wrecks inventoried is presented on the 1:125,000 scale
maps.

Definition of the terms used in the columns identified as "Known
Inventory" and "Predicted Density" have in general been derived from
the subjective evaluation of the existing record of known sites and past
shipping densities. For the purposes of this report the following
definitions of these terms are used:

1. None

In the case of known inventory this means that no
wrecks were identified in this zone in the course
of this study. In the case of predicted density
it means that we know of no wrecks and due to
factors such as depth, scour, etc. we expect none
to exist.
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Very Light

In the case of known inventory, this generally
means that we know of one to two ships from all time
periods which may each be in any one of six or more
lease blocks in the zone.

In the case of predicted density it implies a very
small and random distribution of lost shipping.

Light

This term generally means that several ships of
all time periods (known only to an accuracy of
six or more lease blocks) exist or are predicted
to exist in the zone.

Moderately Light

In both known and predicted categories, this

term means that not only are several ships known
(to an accuracy of six or more lease blocks) to
exist in the zone, but that a small number (between
one and five) are known to an accuracy of between
three and six lease blocks (33% to 177 probability
per lease block). Predicted density is similar,
even though known density may be less.

Moderately Heavy

For both known and predicted categories, the term
means that more than five ships are known to exist
within the zone to an accuracy of more than six
blocks. At the same time, several ships may be
known to a lease block or to within two to three
blocks (50%-337% probability per block) while more
will be known to within four and six blocks (25%-
17% per block).

Heavy

A large number of ships are known to exist in

the zone at an accuracy of six or more blocks,
while several ships are known to exist within each
block and many more are known to exist to an
accuracy within two to six blocks.

Very Heavy

Many ships known to be in individual lease blocks,
with more identified at an accuracy of two to
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six blocks, and very many (up to 30) known to
within six blocks.

Where predicted density differs from known inventory we have relied on
an evaluation of the history of exploration, shipping, and population
growth to assess the difference between known and expected densities.
In general, the places where predicted densities are greater than
known densities are in areas in which few data are available but where
the histories of the area indicate that the inventory should be greater
than that already known.
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Fig. IV-1

Historic shipping zones: HS-1,-2,-4,-5,-6,-7,-8. Arrows indicate
direction ships may have drifted out of the major inbound shipping lanes.
(northern Gulf of Maine).
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Southern Gulf of Maine : (depth in fathoms)

Fig. Iv-12

Historic shipping zones: HS-2,-3,-4,-6,-7,-8,-9,-10,-11,-12,-13,
-14,-15. Arrows indicate direction ships may have drifted out of the
major zone of inbound shipping. (southern Gulf of Maine).
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Fig. IV-13
Historic shipping zones: HS-6,-12,-14,-16,-18,-19,-20,-21,-22,-17.
(southeastern New England shelf).
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Fig. IvV-14 .

Historic shipping zones: HS-6,-7,-8. Arrows indicate direction
ships may have drifted out of the major trade route zone of inbound
shipping. (Georges Bank).
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IV-15

Fig.

HS-17,-18,-19,-23,-24,-25,-26,-27 ,-28,-29,

(Long Island Sound).

Historic shipping zones:

-30,-31,-32.
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Fig. IV-16
Historic shipping zones: HS-6,-28,-31,-32,-33,-34,-38.
(Long Island shelf)
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Iv-17

Fig.

Hs-6,-31,-34,-35,-36,-37,-38,-39,-40.

Arrows indicate direction ships may have drifted out of the trade

(New Jersey shelf).

Historic shipping zones:

route zone.
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Fig. 1v-18
Historic shipping zones: HS-39,-40,-49. (Delaware Bay).
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Fig. Iv-19

Historic shipping zones: HS-35,-36,-39,-40,-41,-42,-43,-44,-45,-47,
-48,-50. Arrows indicate direction ships may have drifted out of the
major shipping zones. (Delmarva shelf).
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Fig. IV-20

HS-6,-43,-50,-51,-52,-53,-54,-55,-56,-57.

Histnric shipping zones:



Table IV-3:

IV-74

Detailed description of historic shipping zones.

Description Expected to Contain Known Inventory Predicted Density
HS-1: 1Inside the 20- pre-1630: Light shipping Light distribution, but gen- Light.
Ffathom line from the associated with French erally more accurately known
St. Croix River to a trade. Some evidence of than other zones. Majority
point south of Vinal- early exploration. in and around major bays.
haven Island, and in-
land to mean high tide 1630-1945: Light shipping
influence. associated with coastal
trade and fishing.
HS-2: Inside the 20- pre-1630: Light shipping Light. Light.
fathom 1ine from south associated with early fish-
of Vinalhaven to Essex ing and English settlement.
bay just north of Cape May contain evidence of early
Ann; excludes HS-3 exploration
around Portsmouth, NH
inland to mean high 1630-1800: Evidence of shipping
tide influence. from minor trade routes; English
and American occupation and
conflict; French and English
confliict.
1800-1945: Light shipping
associated with coastal trade,
recreation, and fishing.
HS-3: Area in and pre-1800: Heavy shipping of Moderately heavy distribution Heavy.
around Portsmouth all types and some evidence with a concentration on pre-1800
Harbor inside the 10- of early exploration. wrecks.
fathom line from Cape
Neddick to approxi- 1800-1945: Moderately heavy
mately Rye Beach. shipping of all types.
HS-4: MWaters deeper Randomly distributed shipping Very light. Very light.
than 20 fathoms and of all periods.
outside major trade
routes (HS-6) and
drift zone (HS-5).
HS-5: Waters deeper Randomly distributed wrecks. None. Light.

than 20 fathoms to
westward of HS-6. In
the drift zone of the
Labrador Current, out
of the major sea lanes
of principally inbound
shipping.

The greater number should be
of ocean-going class, but
light in tonnage, i.e., those
of 1800-1880.

HS-6: This zone is
the largest in the
study area. It in-
cludes the major ship-
ping lanes outside
those zones of high-
est expected density,
i.e., inside the 10-
fathom line. This
zone includes in-
bound, outbound, and
coastwise major sea
lanes.
for a generalized view
of these lanes.

See Chart III-2a

1630-1945: Randomly distri-
buted wrecks of this period.
Later wrecks will be local-
ized inside this zone be-
cause later Janes were most
restricted. However, drift
from these zones will fall
into these wider areas.

Moderately heavy distribution
of shipping of the periods
after 1630 randomly distri-
buted in this zone.

Moderately heavy,
random distribution
of post-1630 ship-
ping.
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Table IV-3 (continued):
shipping zones.

Detailed description of historic

Description Expected to Contain Known Inventory Predicted Density
HS-7: Waters deeper Randomly distributed wrecks. None. Light.
than 20 fathoms to These greater numbers should
eastward and east- be of oceangoing class, but
southeast of HS-6 in light in tonnage, i.e., those
the area north of 41° of 1800-1830.
north in the drift zone
of the Labrador Current
out of this major trade
route zone of principally
inbound shipping. At the
far western end may be
discovered drift from out-
ward-bound shipping drifted
in from the south.
HS-8: Eastward of HS-7. Occasional wrecks of all None. Very light.

This is not included in
the inbound/outbound
coastwise major ship-
ping lane north of 40°.

periods, with more emphasis
on evidence of early through
modern fishing.

HS-9: Cape Ann from
Essex Bay to Swampscott
inside the 20-fathom
line to mean high tide
influence.

pre-1630: Reasonably dense
evidence of early explora-
tion (pre-1614) (English set-
tlements).

1630-1800: Minor trade
activities and from the
Penobscot (English settle-
ment activity).

1800-1945: Local trading
and fishing activity.

Moderately heavy distribution
clustering around Cape Ann and
Beverly. Beverly distribution
tending to be pre-1800 while
Cape Ann distribution almost
equally over all time periods.

Moderately heavy.

HS-10: Boston Bay and
outer islands from a
line drawn roughly from
Nahant to Strawberry
Point. Mean high tide
defining inner bounds.

A high density of shipping
from all periods. A large
percentage from pre-1800.
Evidence of early explora-
tion and English occupation.

Heavy distribution, with a
large percentage from before
1800.

Heavy.

HS-11: Boston Bay in-
side the 10-fathom 1line
from Scituate to Pro-
vincetown (Race Point).

A distribution of shipping
of all periods with clusters
close to established points.

Moderately heavy concentra-
tions representing all time
periods at Scituate, Plymouth
Bay, and Provincetown. Barn-
stable Harbor concentrating
in the years 1800-1880.

Moderately heavy.

HS-12: Heavily trav-
eTed zone seaward of

Ships of all periods evenly
distributed throughout.

Moderately heavy density of
ships of all periods.

Very heavy density
of ships of all

Cape Cod inside 5-fathom Possible strong evidence periods.
line from Provincetown of early exploration, as
to just south of Monomoy almost all exploratory
Point. voyages passed close to
this zone.
HS-13: In Cape Ced, One possible later-period Light.

outside the 10-fathom
line, and major ship-
ping lanes.

re-1800: Evidence of
early exploration and
trade.

1800-1945: Light evidence

of shipping related to
trade and fishing.

wreck.

HS-14: A discontinuous
zone between the seaward
5- and 10-fathom lines
from Martha's Vineyard
to Provincetown.

Randomly distributed ship-
ping concentrated in the
period 1880-1945.

Light. Moderately heavy
density of post-

1880 shipping.
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Table IV-3 (continued):

Description

Expected to Contain

Historic shipping zones.

Known Inventory

Predicted Density

HS-15: Off Scituate
and Strawberry Point,
outside zones HS-11 and
13, southeasterly to
Provincetown.

Lightly distributed shipping

of all periods; some possible
evidence of earliest explora-
tion.

Very Light.

Moderately heavy.

HS-16: Inside the 5-
Fathom line around
Nantucket Island, to
Martha's Vineyard, and
the seaward side of
Martha's Vineyard.

High density of shipping of
all periods, with clusters
of earlier shipping around
points off Martha's Vineyard
and Nantucket.

Heavy distribution, with the
majority in the pre-1800
period and that from 1800

to 1880; pre-1800 wrecks
around points of islands.

Heavy.

HS-17: Landward from
Nantucket, Martha’s
Vineyard, and Block
Island. Generally in-
side the 10-fathom line
to mean high tide, ex-
cluding a limited zone
around the mouth of
Narragansett Bay.

pre-1630: Evidence of
early exploration, Dutch
settlement and coastal
trading and exploration.

post-1630: Evidence of

minor coastal trading with
some random distribution

of ships carried into east-
ern end by Labrador Current.

A moderately light distribu-
tion of ships of all periods,
with concentrations of post-
1800 shipping between

Martha's Vineyard and Cape Cod
and in Upper Narragansett Bay.

Light with some

clustering in the
Cape Cod-Martha's
Vineyard region.

HS-18: Inside the pre-1630: Light evidence Moderately heavy for shipping Heavy.
5-fathom line around of early exploration; some of all periods.
Block Island. evidence of the Dutch occu-
pation period.
post-1630: Moderately high
distribution of shipping
related to minor coastal
trade routes.
HS-19: Landward of All periods: Very low, Very light distribution of Very light.
major shipping routes random distribution of post-1880 shipping cluster-
from Nanatucket Shoals wrecks of all periods. ing off Martha's Vineyard.
west to Block Island,
bounded by other zones
to landward (north).
HS-20: West of Mono- Some evidence of early Light. Light.

moy Point to Osterville
on Cape Cod, inside the
5-fathom line.

exploration. Early
coastal trading vessels
of all periods.

HS-21: Eastward of Nan-
tucket Island and south-
ward of Monomoy Point,
and including portions
of the Nantucket Shoals
of less than 5-fathoms'
depth.

Some small evidence of his-
toric exploration and early
Dutch occupation; also ran-
domly distributed shipping
of the post-1800 period,
carried into this zone from
HS-6 by the Labrador Current.

Light distribution of
post-1880's shipping.

Moderately heavy
distribution of

shipping of all

periods.

HS-22: Around the
mouth of Narragansett
Bay.

pre-1630: Evidence of Dutch
occupation and coastal activ-
ities, possibly light random

evidence of early exploration.

post-1630: Evidence of

coastal trade with increas-
ing but still light coastal
and transoceanic commercial

shipping bound for Providence.

Moderately heavy for all
time periods.

Moderately heavy
for all time
periods.

HS-23: Between Block
TsTand and Long Island
Sound from points deeper
than 10 fathoms to mean
high tide.

pre-1630: Light evidence of
Dutch occupation.

post-1630: Evidence of minor
coastal trade routes.

Light distribution of pre-
1880 shipping along coast-
Tine and around Fishers
Island.

Light but empha-
sizing early
shipping.
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Table IV-3 (continued):

Description

Expected to Contain

Historic shipping zones.

Known Inventory

Predicted Density

H5-24: Inside the 5-
fathom line on the
south shore of Long Is-
land frum Montauk Point
to the 73rd parallel.

pre-1630: Reasonably dense
evidence of early explora-
tion and Dutch occupation.

post-1630: High density of
all types of shipping asso-
ciated with coastal trade

northeast of New York City.

post-1800: Recreational

shipping.

Moderately heavy density clus-

tering around Montauk Point,
with pre-1880 ships concen-
trated around bay entrances.

Moderately heavy
for all periods.

HS-25: A discontinuous
zone running from Block
Island along the south
shore of Long Island to
just off Fort Tilden
(L.1.), between the 10-
and 5- fathom lines.

Moderate distribution of
post-1880 shipping.

Moderately heavy distribution
of post-1880 shipping.

Moderately heavy
distribution of
post-1880 shipping;
light random dis-
tribution of ear-
lier shipping.

HS-26: Long Isiand
Sound from Orient Point
to the 73rd parallel,

pre-1630: Evidence of
early Dutch occupation.

Light distribution of ship-
ping, concentrated from 1800
to 1880, predominantly in

Light, post-1880.
Very little prior
to 1880 due to

including Peconic Bay post-1630: Evidence of bays. Light density through- navigation hazards
and Gardiners Bay and minor shipping lanes. out, 1880-1945. for wind-powered
excluding depths greater vessels.
than 10 fathoms. post-1800: Pleasure

boating.
HS-27: A1l of tong Is- pre-1630: Evidence of Moderately heavy density of Maybe moderately

Tand from the 73rd par-
allel to Flushing Bay,
excluding depths over
10 fathoms.

early Dutch occupation
and early exploration.

post-1630: Shipping
associated with minor
trade routes.

randomly distributed ships
of all periods. Ships of
pre-1800 period cluster
toward west end of Sound.

heavy in western

end of zone pre-1800.
Light, post-1800.
Very little 1800-
1880 due to navi-
gation hazards for
wind-powered ves-

post-1800: Recreational sels.
shipping.
HS-28: Inside the 10- High densities of ships of Heavy density of ships of Very light.
fathom line from the all periods, clustering in all periods; very heavy
73rd parallel west to upper and lower New York density of pre-1800 shipping.
Jjunction of Ambrose and Bay and around Sandy Hook
Sandy Hook Channels, and the south shore of
and south to Long Beach, Long Island. Consider-
NJ, including all of able evidence of early
New York Harbor and exploration, Dutch and
Raritan Bay. English occupation.
HS-29: A discontinuous pre-1630: Evidence of Light distribution of ships Light.
zone of southern Long early Dutch occupation. of all periods.
Island inside the outer
beaches and including 0st-1630: Evidence of
the landward side of early colonial occupation
most bays east to the and coastal trade.
73rd parallel.
post-1800: Recreational.
HS-30: A discontinuous Very light, randomly dis- Very light, 1800-1880. Very light.

zone in Long Island Sound
Sound containing areas
deeper than 10 fathoms.

tributed shipping of all
periods.
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Table IV-3 (continued):

Description

Expected to Contain

Known Inventory

Historic shipping zones.

Predicted Density

HS-31: From Long Beach,
NJ south to south of
Cape May between the 5-
and 10-fathom lines,
with a satellite subzone
at approximately 73°45'
and 39°45'.

st-1880: Shipping asso-
ciatea with coastwise trade,
recrestion, and fishing.

Very light distribution of
post-1800 shipping, clus-
tered at far northern end.

Light distribu-
tion of post-
1880 shipping.

HS-32: Inside the 5-
fathom line from Long
Beach, NJ to just north
of Barnegat Inlet.

pre-1630: Evidence of
early exploration and
Dutch occupation.
post-1630: Remains of
shipping along major trade
routes southbound from or

northbound to New York
City.

Moderately heavy distribu-

tion of ships of all periods,

concentrated after 1800.

Moderately heavy.

HS-33: In and around
Barnegat Inlet.

pre-1630: Evidence of
early explpration and

Dutch occupation.

g%st-1630: Remains of
shipping along major trade
routes southbound from or
northbound to New York City.

Moderately heavy density
of ships of all periods,
clustering before 1880.

Heavy.

HS-34: Part of a
north-south-trending
zone between major
shipping lanes, possi-
bly containing ship-
ping, both inbound

and outbound, that was
carried into it by the
Labrador Current.

Very 1ight random distribu-
tion of post-1630 shipping.

None.

Very light.

HS-35: The central
section of a north-
south-trending zone
with its northern
bounding at 74° west,
39° north.

Negligible.

None.

Very light.

HS-36: Southern sec-
tion of a north-south-
trending zone with its
southern limit at

73° 45’ west, 38° 30°
north. Possible con-
tains outbound ship-
ping carried northward
into it by the Labra-
dor Current.

Yery light random distri-

bution of post-1630 shipping.

None.

Very light.

HS-37: Landward from
the outer islands of
New Jersey, from approx-
imately Mill Creek to
approximately Marmora,
NJ.

re-1630: Light evidence
of early exploration and
Dutch occupation.

post-1880: Recreational
and commercial shipping.

Light distribution of ship-
ping of all periods.

Light.

HS-38: Along the outer
coast of NJ, inside the
5-fathom line from
south of Barnegat Inlet
to just north of Cape
May.

re-1630: Evidence of
early exploration and
Dutch occupation.
g%st—1630: Shipping asso-
clated with major coastwise
shipping routes.

Moderately heavy density of
ships of all time periods.

Heavy.
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Table IV-3 (continued): Historic shipping zones.

Description

Expected to Contain

Known Inventory

Predicted Density

HS-39: Inside the 5-

fathom 1ine from Cape

May to Rehoboth Beach,
including Henlopen but
excluding the interior
of Delaware Bay.

pre-1630: Evidence of
early exploration and
Dutch occupation.

1630-1700: Evidence of
Swedish exploration and
Swedish-Dutch conflict.

ost-1700: Shipping asso-
ciated with major coast-
wise trade routes, includ-
ing commercial and pleasure
craft bound from Philadel-
phia to both northern and
southern ports.

Very heavy density of ships
dating before 1800 cluster-

ing around Cape Henlopen,

Heavy density from post-1800

period, clustering around
Cape May.

Very heavy espe-
cially around
Cape Henlopen.

HS-40: Interior of
Delaware Bay, excep-
ting the upper reaches.

pre-1630: Evidence of
Dutch occupation, possi-
bly very light evidence
of Dutch-Swedish conflict.

post-1630: Evidence of
commercial vessels in- and
outbound from Philadelphia,
and fishing and recrea-
tional craft from Phila-
delphia and other local
ports.

Light distribution of ship-

ping from before 1880.

Moderately heavy.

HS-41: Inside the 5-
fathom 1ine from Reho-
both Beach to just
south of Hog Island
Bay.

pre-1630: Evidence of
early exploration and
Dutch activities.
0st-1630: Evidence of
shipping in major sea
lanes coastwise in both
directions.

Moderately heavy distribu-
tions of ships of all per-
iods, somewhat more dense
in the pre-1800 period
around the inlet to Hog
Island Bay.

Moderately heavy.

HS-42: A discontinuous
zone comprising the in-
land portions of bays
from Rehoboth Beach to
Hog Island Bay.

pre-1630: Evidence of
Dutch activities.

gost—1630: Evidence of
ocal fishing, commercial,
and pleasure craft.

Very light distribution
post-1880.

Very light.

HS-43: Between the 10-
and 5-fathom lines from
Rehoboth Beach to just
north of Cape Hatteras,
including one satellite
subzone east of Hog
Island Bay.

0st-1880: Shipping asso-
ciated with major sea lanes.

None.

Moderately heavy.

HS-44: The western por-
tion of an east-west-
trending zone between
major shipping lanes.
Likely to contain re-
mains of wrecks carried
into the zone by the
Labrador Current.

post-1630: Shipping asso-
ciated with major coastal
sea lanes.

Very light, 1800-1880.

Very light.

HS-45: Central portion
of east-west-trending
zone between major
shipping lanes.

post-1630: Shipping asso-
ciated with major coastal
sea lanes.

Very light distribution,
1800-1880.

Very light.
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Table IV-3 (continued):

Historic shipping zones.

Description Expected to Contain Known Inventory Predicted Density
HS-46: The eastern post-1630: Outward-bound None . Very light.
portion of an east- shipping associated with
west-trending zone major sea lanes.
between major shipping
lanes. Likely to con-
tain remains of outward-
bound shipping carried
northward into the zone
by the Labrador Current.

HS-47: The south- post-1630: Evidence of None. Very light.
western portion of a inbound shipping associ-

rectangular zone be- ated with major sea lanes.

tween major shipping

lanes, off Delaware

Bay. Likely to con-

tain wrecks carried

into the zone from

the south by the

Labrador Current.

HS-48: The northwest- post-1630: Very light dis- None. Very light.

ern section of a rec-
tangular zone between
major shipping lanes,
off Delaware Bay.

tribution of commercial
shipping associated with
adjacent sea lanes.

HS-49: The upper

reaches of Delaware
Bay extending into
the Delaware River.

pre-1630: Evidence of
Dutch occupation.

1630-1700: Evidence of
Swedish occupation and
Swedish-Dutch conflict.

post-1700: Evidence of
commercial vessels in-
and outbound from Phila-
delphia, and of fishing
and recreational craft
from Philadelphia and
other local ports.

Moderately heavy distribu-
tion overall, with a some-
what heavier distribution

of ships of all time periods
around Philadelphia, and a
concentration in the lower
reaches of the Delaware
River of ships of the period
1800-1880.

Moderately heavy.

HS-50: Inside the 5-
fathom 1ine from just
south of Hog Island to
Virginia Beach, includ-
ing Cape Charles and
Cape Henry.

pre-1630: Evidence of
early exploration and
occupation by the London
Company .

post-1630: Shipping asso-
ciated with major sea lanes,
both inbound and outbound,
in Chesapeake Bay.

Heavy distribution of ships
of all periods with ships

of the pre-1800 period clus-
tered around Cape Henry.

Heavy.

HS-51: Inside the 5-
fathom line from Virgin-
ia Beach to Oregon In-
let, not including the
inland portions of

bays.

re-1630: Evidence of
early exploration, in-
cluding Spanish, and

possible the Roanoke
colony.

post-1630: Shipping asso-
ciated with major sea lanes
in- and outbound.

Moderately heavy distribu- Moderately heavy.
tion of ships of all periods,

with ships of the pre-1800

period clustered in the

northern portion.
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Historic shipping zones.

Description Expected to Contain Known Inventory Predicted Density
HS-52: the northern post-1630: Shipping asso- None. Very light.
half of a north-south- ciated with major outbound
trending zone between sea lanes and carried in from
shipping lanes. The the north by the Labrador
rough center of this Current.
zone lies at 75° 15'
west, 36° 30' north.

HS-53: Southern por- post-1630: Shipping asso- None. Very light.

tion of a north-south-
trending zone between
sea lanes. The south-
ern tip of this zone
lies approximately

74° 5' west, 36° north.

ciated with major sea lanes,
both in- and outbound, and
carried into the zone from
the south by the Labrador
Current.

HS-54: Albemarle Sound
and that part of Curri-
tuck Sound north of
Oregon Inlet, including
the Alligator River.

pre-1630: Possible evid-
dence of exploration by
the Roanoke colony.

post-1630: Local fishing
and commercial shipping.

Very light distribution
post-1880.

Moderately heavy.

HS-55: Southern Croatan post-1630: Evidence of None. Moderately heavy.
Sound and all of Pamlico fishing activities.
Sound, igcluding cakes 188 " .
and marsh areas. post-1880: Recreationa
activity added to the above.
HS-56: Inside the 5- re-1630: Evidence of Heavy distribution of ships Very heavy.
fathom line from Oregon early exploration, includ- of all periods, with ships
Inlet to Hatteras Inlet, ing Spanish. from before 1880 clustering
including the 5-fathom around Hatteras and Diamond
portions of Diamond post-1630: Moderate distri-  Shoals.
Shoals. bution of wrecks associated
with in- and outbound traffic,
clustered especially around
Diamond Shoals.
HS-57: Between the 5- post-1880: Shipping asso- Moderately heavy distribution, Heavy.
and 10- fathom lines ciated with major coastwise clustering between 1800 and
of Diamond Shoals off sea lanes. 1880.
Cape Hatteras.
HS-58: A small zone of 0st-1630: Moderate density None. Very light.

Tess than 10-fathoms'
depth on Georges Banks.

of shipping of all periods.
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4.2.2 Archaeology

In this study, known archaeological sites are documented for their exact
location (to the nearest 3 x 3-mile block) and predictions concerning
the locations of unknown sites are made on the basis of an analysis of
the models developed in Volume II. The models specify the expected
site type and expected site frequency as well as, in some cases, site
size. In the past, many archaeologists have used the term "site den-
sity."” It is clear to us, however, that density should mean size per
unit area and since prehistoric site size tends to be small, the number
of sites in a given area will have more of an influence on encounter-
ability than any integration of size with number. For this reason, we
will use throughout the discussion of archaeological site location the
term site frequency.

In this section two further terms will be discussed: original predicted
site frequency, and residual predicted site frequency. The first term
reflects the integration of the models of Volume II with the geography
of the study area. Original predicted site frequency can thus be con-
sidered to show the area as it would have been without inundation. The
second term reflects the integration of the first with the results of
expected post-transgression preservation as discussed in Volume I, and
thus refers to the resource predicted to remain intact after the inun-
dation process.

The following three sections deal with archaeological resource location
in three ways, each building on the previous one. The first section
describes 122 detailed zones of prediction, the second describes 19
"sequences" that are derived from an analysis of these zones and are used
to lump site frequency predictions as a function of the environments of
the study area. The third describes the expected effect of inundation
on resource preservation on these sequences for specific areas, and
thus acts as a predictor for the type and frequency of sites left in a
given area (eighty-nine such zones have been described). The predic-
tions are based on the multiplication of "original predicted site fre-
quency" by the expected percentage of preservation for a given area.

4.2.2.1 Archaeological zones - Figs. IV-21 - IV-29 and Table IV-4 document
and describe the zones according to predicted site type and period

throughout the study area. Geographical location of the zone, period(s)
represented, site type, and expected frequency, are documented.
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The site types used for the final model of settlement in the study area
are based in part on those in the inductive model, and in part on those

in the deductive model. The inductive model's site types were drawn from
those found in existing literature and it was noted that they had not been
developed systematically, but that their definitions were more or less
generally agreed upon. The nature of the deductive model is such that the
number of site types derived was very limited, since only exploitation of
a zone was being discussed. Site types included "habitation" (for most
zones) and special purpose sites, such as fishing camps.

The site types used in the final model of settlement are defined and

described below.

Prefixes and suffixes modifying a basic site type are

named for locational, functional, or arbitrary factors, but are necessary
to differentiate sites of the same basic type whose site size, frequency,
and locational attributes may differ.

Camp: a habitation site, usually presumed to be more or
less temporary; sometimes there is a connotation of
special purpose use.
fishing camp: used for fishing
seal hunting camp: used for seal hunting
other camp I: along coast
other camp II: in piedmont or upland

Rock shelter: a habitation site, located in a cave or
under a rock overhang providing shelter; usually
small, with the connotation of impermanence.

Farmstead: a habitation site, small, associated with
agricultural fields; associated with but separate
from larger sites.

Village: a habitation site, of considerable size;
permanent or semi-permanent.

Habitation: a residual category, embracing sites
which human beings occupied but whose exact na-
ture is unknown or does not fit other types.
other habitation: in addition to habitatiomn
sites of documented or inferred type.

Black earth midden: a deposit of organic refuse with
little or no shell included; may be a habitation
or work area, where restricted functions were per-
formed by people from a separate habitation.

Shell midden: a deposit of organic refuse with con-
siderable quantities of shell included; may be
a habitation or locale where functions were
performed by people from a separate habitation.



1V-84

Fish weir: a non-habitation site, consisting of a
system of stakes, mats, nets, and/or other
materials, placed in a river to capture fish.
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Fig. IV-23
Archaeology zones,
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Table IV-4: Detailed description of archaeology zones. -

Description Perjod B.P. Site Type Frequency Size
Al: 12,000 coastline from 12,000-9000 Seal hunting camp Low Small
St. Croix to Vinal Haven
Island.
A2: 9000 coastline from 12,000-9000 Habitation Low Small
St. Croix to Mt. Desert 9000-6000 Seal hunting camp/ Low-med ium Small-medium
Island. shell midden
A3: 6000 coastiine from 12,000-9000 Habitation ? ?
St. Croix to Mt. Desert 9000-6000 Habitation Low Small
Island. 6000-3000 Shell midden Med jum Small-large
Black earth midden Low? Medium-large
A4: Modern coastline 12,000-9000 Habitation Low Small
St. Croix to Mt. Desert 9000-6000 Habitation Low/increasing Small
Island. 6000-3000 Habitation ? ?
3000-present Shell midden High Small-large
Black earth midden Medium Medium-large
A5: 12,000 shoreline to 12,000-9000 Estuarine fishing
6000 shoreline from Mt. camp Low Small
Desert to Vinal Haven 9000-6000 Fishing camp/
Island. shell midden Med ium Small
A6: 6000 shoreline to 12,000-9000 Estuarine fishing
Jnland of present day camp Low Small
shoreline around 9000-6000 Fishing camp/
Mt. Desert Island. shell midden Med jum Small
6000-3000 Fishing camp Med ium Small-medfum
Shell midden Medium Small-large
3000-present Shell midden High Smalli-large
Black earth midden Med jum? Medjum-large
A7: Modern coast from Same as A6 Same as A6 Same as A6 Same as A6
Mt. Desert Island to
Brooklin.
AB: 6000 coastline to 12,000-9000 Same as A6 Same as A6 Same as A6
Belfast in Penobscot Bay. 9000-6000 Same as A6 Same as A6 Same as A6
6000-3000 Shell midden Med ium Small-large
A9: 6000 coastline from 12 ,,000-9000 Same as A6 Same as A6 Same as A6
Vinal Haven to Camden 9000-~6000 Same as A6 Same as A6 Same as A6
in Penobscot Bay. 6000-3000 Shell midden Med ium Small-large
Black earth midden Low? Medium-large
Other habitations ? ?
3000-present Shell midden High Small-large
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Table IV-4 (continued): Archaeology zones.

Description Period B.P. Site Type Frequency Size
A10: 6000 coastline to head 12,000-9000 Fishing camp Low Small
of Penobscot Bay and 9000-6000 Fishing camp Medium Small
Graham Lake. 6000-3000 Same as A9 Same as A9 Same as A9
3000-present Same as A9 Same as A9 Same as A9
All: 9000 coastline to 12,000-9000 ? ? ?
6000 coastline from 9000-6000 Seal hunting camp/
Rockland to Portsmouth, NH shell midden Low-med ium Small-medium
A12: 6000 coastline to mod- 12,000-9000 Habitation Low Small
ern coastline from Rockland 9000-6000 Habitation Low/increasing Small
to Casco Bay. 6000-3000 Shell midden Med jum Small-large
Black earth midden Low? Medium-large
Other habitations ? ?
Al3: Modern coastline 12,000-9000 Same as Al2 Same as Al2 Same as Al2
from Rockland to 9000-6000 Same as Al2 Same as Al2 Same as Al2
Casco Bay. 6000-3000 Habitation ? ?
3000-present Shell midden High Small-large
Al4: 6000 coastline to 12,000-9000 Fishing camp Low Small
modern coastline. 9000-6000 Fishing camp/
shell midden Medium Small
6000-3000 Shell midden Medium Small-large
Fishing camp Medium Small-medium
A15: Modern coast to 12,000-9000 Habitation Low Small
heads of Casco Bay. 9000-6000 Fishing camp Medium Small
6000-3000 Fishing camp Medium Small-medium
3000-present Fishing camp High Small-medium
Al16: 6000 coastline to 9000-6000 Habitation Low/increasing Small
modern coastiine from 6000-3000 Shell midden Medium Small-large
Casco Bay to Portsmouth, Habitation ? ?
NH.
A17: Modern coastline 9000-6000 Same as Al6 Same as Al16 Same as Al6
from Casco Bay to 6000-3000 Habitation ? ?
Portsmouth, NH. 3000-present Shell midden High Small-large
Habitation ? ?
A18: 9000 coastline to 12,000-9000 Fishing camp Low Small
6000 coastline off 9000-6000 Shell midden/
Portsmouth, NH. fishing camp Medium Small-medium
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Table IV-4 (continued):

Archaeology zones.

Description Period B.P. Site Type Frequency Size
A19: 6000 coastline to 12,000-9000 Fishing camp Low Small-large
modern coastline off 9000-6000 Shell midden/
Portsmouth, NH. fishing camp Medium Small-medium
6000-3000 Shell midden High Small-large
Fishing camp Medium-high Small
A20: Modern coastline 12,000-9000 Same as Al19 Same as Al9 Same as Al19
around Portsmouth, NH. 9000-6000 Fishing camps Low-medium Small-medium
6000-3000 Fishing camps Med ium-high Small
3000-present Shell midden High Small-large
A21: 9000 coastline to 12,000-9000 Habitation Very Tow Small
6000 coastline from 9000-6000 Shell midden Medium Small-medium
Portsmouth, NH to Cape Anne. Camp Low Small
A22: 6000 coastline to 12,000-9000 Habitation Very low Small
modern coastline from 9000-6000 Camp Low Small .
Portsmouth, NH to Cape Anne. 6000-3000 Shell midden High Small-large
A23: Modern coastline 12,000-9000 Habitation Very low Small
from Portsmouth, NH to 9000-6000 Camp Low Small
Cape Anne. 6000-3000 Habitation Med ium Small
3000-present Shell midden High Small-large
Camp High Small-medium
Habitation High Small
A24: 9000 shoreline to 12,000-9000 Fishing camp/
6000 shoreline off Boston. habitation Low Small-large
9000-6000 Fishing camp/
shell midden Medium Small-medium
A25: 6000 shoreline to 12,000-9000 Fishing camp/
modern shoreline off habitation Low Small-large
Boston. 9000-6000 Fishing camp/
shell midden Medium Small-medium
6000-3000 Shell midden High Small-large
Fishing camp Medjum-high Small
A26: Modern shoreline 12,000-9000 Fishing camp/
around Boston. habitation Low Smali-large
9000-6000 Fishing camp/
habitation Low-medium Small-medium
6000-3000 Fishing camp Medium-high Small
3000-present Shell midden High Small-large
Fishing camp High Small-large
Habitation High Small
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A27: 9000 shoreline to 12,000-9000 Fishing camp/
6000 shoreline from habjtation Low Small-large
Boston to Provincetown. 9000-6000 Shell midden Medium Small-medium
Camp Low Small
A28: 6000 shoreline to 12,000-9000 Fishing camp/
modern coastline from habitation Low Small-large
Boston to Provincetown. Habitation Very low Small
9000-6000 Camp Low Small
6000-3000 Shell midden High Small-large
Habitation Medium Small
Village Low-med ium Large
A29: Along modern coast 12,000-9000 Fishing camp/
from Boston to habitation Low Small-large
Provincetown. Habitation Yery low Small
9000-6000 Camp Low Small
6000-3000 Habitation Medium Small
Village Low-med fum Large
3000-present Shell midden High Small-large
Camp High Smatll-medium
Habitation High Small
A30: 18,000 coastline to 18,000-12,000 Seal hunting camp Low Small
12,000 coastline from Cape
Cod to Great South
Channel.
A31: 15,000 coastline to 18,000-12,000 Habitation Low Very small
T2,000 coastline from Great
South Channe! to tip of
Georges Bank.
A32: 18,000 coastline to 18,000-15,000 Seal hunting camp Low Small
75,000 coastline from Habitation Low Small
approximately 66° 30'/41° Fishing camps Low Small
on Georges Bank to Block
Canyon.
A33: 15,000 coastline to 18,000-15,000 Habitation Low Small
12,000 coastline from tip Fishing camp Low Small
of Georges Banks to 15,000-12,000 Seal hunting camp Low Small
Block Canyon, Habitation Low Very small
A34: 12,000 coastline to 18,000-15,000 Habitation Low Very small
9000 coastline from Cape 15,000-12,000 Habitation Low Very small
Cod to Block Canyon Fishing camp Low Small
including Georges Banks. 12,000-9000 Seal hunting camp Low Small
Habitation Very low Small
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A35: Inside 9000 coast- 18,000-12,000 Habitation Low Very small
Tine on Georges Banks. 12,000-9000 Habitation Very low Small
9000-? Shell midden Med um Small-medium
Habitation Low-med fum Smal1-medium
A36: 9000 coastline to 18,000-12,000 Habitation Low Very small
6000 coastline from Cape 12,000-9000 Habitation Very low Small
Cod to Block Canyon 9000-6000 Shell midden Med ium Small-medium
including Nantucket shoals Habitation Low-med jum Smal 1-medium
and around Block Island.
A37: 6000 coastline to 18,000-12,000 Habitation Low Yery small
modern shoreline from Cape 12,000-9000 Habitation Very low Small
Cod to Narragansett Bay 9000-6000 Habitation Low-medium Small-medium
including Martha's Vine- 6000-3000 Shel) midden High Small-large
yard and Nantucket Island. Habitation Medium Small
Camp High Small-medium
A38: Along modern coast- 18,000-12,000 Same as A37 Same as A37 Same as A37
Tine from Chatham, MA to 12,000-9000 Same as A37 Same as A37 Same as A37
Narragansett Bay. 9000-6000 Same as A37 Same as A37 Same as A37
6000-3000 Shell midden High Small-large
Habitation Medium Small
Camp High Small-medium
Yillage Low-med jum Large
3000-present Shell midden High Small-large
Habitation High Small
Camp High Small
A39: 18,000 coastline to 18,000-12,000 Fishing camp/
TZ,000 coastline in habitation Low Small
Block Valley.
A40: 12,000 coastline to 18,000-12,000 Fishing camp/
3000 coastline in Block habitation Low Small
Valley. 12 ,000-9000 Shell midden/
fishing camp Low Smatl
M1: 9000 coastline to 18,000-12,000 Fishing camp/
6000 coastline in Block habitation Low Small
Valley. 12,000-9000 Fishing camp/
habitation Low Small-large
9000-6000 Shell midden/
fishing camp Medfum Small-med{um
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A42: 6000 coastline in 18,000-12,000 Same as A4l Same as A41 Same as A4)
Block valley to end of 12 ,000-9000 Same as A41 Same as A4l Same as A4l
Block Valley in Long 9000-6000 Fishing camp/
Island sound and up habitation Low-medium Small-medium
Narragansett Bay. 6000-inundation Shell midden Righ Small-large
(L1S)-3000 Fishing camp Medium-high Small
in (NB) Fish weir Low-med jum Small
A43: Modern coastline 18,000-12,000 Habitation Low Very small
around Narragansett Bay. 12,000-9000 Habitation Very low Small
9000-6000 Fishing camp/
habitation Low-medium Small-medium
6000-3000 Shell midden High Small-large
Fishing camp Medium-high Small
Habitation Medium Small
Village Low-medium Large
Camp High Small-medium
3000-present Shell midden High Small-large
Fishing camp High Small-large
Habitation High Small
A44: 18,000 coastline to 18,000-12,000 Seal hunting camp Low Small
TZ,000 coastline from Habitation Low Very small
Block Canyon to
Hudson Canyon except
AS50.
A45: 1,200 coastline to 18,000-12,000 Habitation Low Very small
9000 coastline from 12,000-9000 Seal hunting camp Low Small
Block Canyon to Hudson Habitation Very low Small
Canyon except A51.
Ad6: 9000 coastline to 18,000-12,000 Habitation Low Very small
6000 coastline from Block 12 ,000-9000 Habitation Very low Small
Canyon to Hudson Canyon. 9000-6000 Shell midden Med fum Small-medium
Camp Low Small
A47: 6000 coastline to 18,000-12,000 Same as A46 Same as A46 Same as A46
modern coastline seaward 12,000-9000 Same as A46 Same as A46 Same as A46
of Long Island, from 9000-6000 Camp Low Small
boundry of A48 to present Habitation Low-med fum Small-medium
shoreline, along Long Shell midden/
Island and to Narragansett fishing camp Medium Small-medium
Bay. 6000-3000 Shell midden High Small-large
Habitation Medium Small
Camp High Small-medium
Fishing camp Medium-high Small
Village Low-medium Large
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A48: Long Island Sound 18,000-12,000 Habitation Low Very small
Tnside 6000 coastline 12 ,000-9000 Habitation Very low Small
outside Block Canyon 9000-6000 Fishing camp/
and inundated prior to habitation Low-medium Small-medium
3000. Camp Low Small
6000-inundation Fishing camp Medium-high Small
A49: Modern coastline of 18,000-12,000 Habitation Low Very small
Long Island and coast 12,000-9000 Habitation Very low Small
from Narragansett Bay to 9000~-6000 Camp Low Small
New York City. 6000-3000 Fishing camp Med fum-high Small
Habitation Medium Small
Camp High Small-medium
Yillage Low-medium Large
3000-present Shell midden High Small-large
Habitation High Small
Fishing camp High Small-large
Camp High Small-medium
A50: 18,000 coastline to 18,000-12,000 Fishing camp/
12,000 coastline habitation Low Small
Long Island Valley.
A51: 12,000 coastline 18,000-12,000 Fishing camp/
until inundation of other stations Low Smalil
Long Island Valley. 12,000- Shell midden/
inundation fishing camp Low Small
A52: 18,000 coastline to 18,000-12,000 Fishing camp/
12,000 coastline habitation Low Small
Hudson Canyon.
A53: 12,000 coastline to 18,000-12,000 Fishing camp/
9000 coastline in other station Low Small
Hudson Canyon. 12,000-9000 Shell midden/
fishing camp Low Small
A54: 9000 coastline to 18,000-12,000 Fishing camp/
6000 coastline in other stations Low Small
Hudson Canyon. 12,000-9000 Fishing camp/
other habitation Low Smali-large
9000-6000 Shell midden/
fishing camp Medfum Small-medium
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A55: 6000 coastline to 18,000-12,000 Fishing camp/
modern caostline in other stations Low Small
Hudson Canyon. 12,000-9000 Fishing camp/
other habitation Low Small-large
9000-6000 Fishing camp/
other habitation Low-medium Smali-medium
6000-3000 Shell midden High Smali-large
Fishing camp Medium-high Smalil
Fish weir Low-medium Small
A56: 18,000 coastiine to 18,000-12,000 Coastal camp Very low Small
12,000 coastline from Upland camp Low Very small
Hudson Canyon to
Great Egg Valley.
A57: 12,000 coastline to 18,000-12,000 Upland camp Low Yery small
39000 coastline from 12,000-9000 Shell midden Med ium Small-medium
Hudson Canyon to Upland other
Great Egg Valley. camp 11 Low Small-large
A58: 9000 coastline to 18,000-12,000 Upland camp Low Very small
6000 coastline from 12,000-9000 Upland other
Hudson Canyon to camp II Low Small-large
Great Egg Valley. 9000-6000 Shell midden Med iym Small-medium
Upland other
camp II Low-medium Small-large
A59: 6000 coastline to 18,000-12,000 Upland camp Low Very small
modern coastline from 12,000-9000 Upland other
Hudson Canyon to camp II Low Small-large
Great Egg Valley. 9000-6000 Upland other
camp 11 Low-medium Small-large
6000-3000 Shell midden Medium-high Small-large
Upland other
camp I1 Medium Small-medium
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Description . Period B.P. Site Type Frequency _ Size
A60: Modern coastline 18,000-12,000 Upland camp Low Very small
from Hudson Canyon to 12,000-9000 Upland other
Great Egg Valley. camp II Low Small-large
. 9000-6000 Upland other
camp II Low-medfum Small-large
6000-3000 Upland other
’ camp 11 Med fum Smaltl-medium
3000-present Shell midden Very high Small-large
Black earth midden High Small-medium
Village High Large
Inland valley
* camp 1 Med ium Small
A6l: 18,000 coastline to 18,000-15,000 Fishing camp Low Small
75,000 coastline in :
Great Egg Valley.
A62: 15,000 coastline to 18,000-15,000 Fishing camp Low Small
12,000 coastline in 15,000-12,000 Fishing camp Low Small
Great Egg Valley. Shell midden Low Small
A63: 12,000 coastline to 18,000-15,000 Fishing camp Low Small
9000 coastline in 15,000-12,000 Fishing camp Low Small
Great Egg Valley. 12,000-9000 Fishing camp Med fum Small-medium
Shell midden Medium Small-medium
A64: 9000 coastline to 18,000-15,000 Fishing camp Low Small
6000 coastline in 15,000-12,000 Fishing camp Low Small
Great Egg Valley. 12,000-9000 Fishing camp Medium Small-medium
Inland valley
other camp 1 Medium Small
Upland other
camp 1] Low Small-large
9000-6000 Fishing camp Medium Small-medium
Shell midden Medium Small-medium
A65: 6000 coastline to 18,000-15,000 Fishing camp Low Small
modern coastline in 15,000-12,000 Fishing camp Low Small
Great Egg Valley. 12,000-9000 Fishing camp Medium Small-medium
Inland valley
other camp I Med ium Small
Upland other
camp 11 Low Small-large
9000-6000 Fishing camp Med ium Small-medium
Inland valley
other camp I Medium Small
Upland other
camp 11 Low-med jum Small-large
6000-3000 Fishing camp High Small-large
Shell midden High Small-large
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Table IV-4 (continued):

Archaeology zones.

Description Period B.P. Site Type Frequency Size
A66: Modern coastline 18,000-15,000 Fishing camp Low Small
around Great Egg Harbor. 15,000-12,000 Fishing camp Low Small
12,000-9000 Fishing camp Medium Small-medium
Inland valley
other camp 1 Med ium Small
Upland other
camp I1I Low Small-large
9000-6000 Fishing camp Medium Small-medium
Inland valley
other camp I Medium Small
Upland other
camp I1 Low-medium Small-large
6000-3000 Fishing camp High Small-large
Inland valley
other camp 1 Medium-high
Inland valley
other camp 11 Medium-high Small-very
large
3000-present Shell midden VYery high Small-large
Black earth midden High Small-medium
Fishing camp Medium Small-medium
Inland valley
camp II Medium-high Small
Inland valley
camp I Medium Small
Village High Large
A67: 18,000 coastline to Same as A56 Same as AS56 Same as AS56 Same as A56
TZ2,000 coastline from
Great E£gg Valley to
Delaware Valley.
A68: 12,000 coastiine to Same as A57 Same as A57 Same as AS7 Same as A57
9000 coastline from Great
Egg Valley to Delaware
Valley.
A69: 9000 coastline to Same as A58 Same as AS8 Same as A58 Same as A58
6000 coastline from
Great Egg Valley to
Delaware Valley.
A70: 6000 coastline to Same as A59 Same as A59 Same as A59 Same as A59
modern coastline from
Great Egg Valley to
Delaware Valley.
A71: Modern coastline from Same as A60 Same as A60 Same as A60 Same as A60

Great Egg Harbor to
Cape May.




Table IV-4 (continued):
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A72: 18,000 coastline to Same as A6 Same as A6] Same as A61 Same as A6
75,000 coastline in
Delaware Valley.
A73: 15,000 coastline to Same as A62 Same as A62 Same as A62 Same as A62
YZ,000 coastline in
Delaware Valley.
A74: 12,000 coastline to Same as A63 Same as A63 Same as A63 Same as A63
3000 coastline in
Delaware Valley.
A75: 9000 coastline to Same as A64 Same as A64 Same as A64 Same as A64
6000 coastline in
Delaware Valley.
A76: 6000 coastline to Same as A65 Same as A65 Same as A65 Same as A65
mouth of Delaware Bay.
A77: 18,000 river bank 18,000-12,000 Fishing camp Low Small
to 9000 river bank of 12,000-9000 Fishing camp Medium Smal1-medium
Delaware River from
Cohansey River to
present bay mouth.
A78: 9000 river bank to 18,000-12,000 Upland camp Low Very small
5000 river bank of 12,000-9000 Inland valley
Delaware River from camp 1 Med tum Smal)
Cohansey River to Upland camp 11 Low Small-large
present bay mouth. 9000-6000 Fishing camp Medium Small-medium
Shell midden Medium Smatll-medfum
A79: 6000 river bank to 18,000-12,000 Upland camp Low Very small
3000 river bank of 12,000-9000 Inland valley
Delaware River from camp I Medium Small
approximately Cohansey Upland camp II Low Small-large
River to present bay 9000-6000 Inland valley
mouth. camp I Medium Very small-
small
Upland camp II Medium Small-large
6000-3000 Fishing camp High Small-large
Shell midden High Small-large
Inland valley
camp I1I High Small-very
large
Upland camp I1I Medium Small-medium
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A80: Modern coastline of 18,000-12,000 Upland camp Low Very Small
Delaware Bay. 12,000-9000 Inland valley
camp 1 Med ium Small
Upland camp Il Low Small-large
9000-6000 Inland valley
camp | Medium Very small-
small
Upland camp II Medium Small-large
6000-3000 Inland valley
camp II High Smail-very
large
Upland camp II Med jum Small-medium
3000-present Shell midden Very high Small-large
Black earth midden High Small-medium
Fishing camp Medium Small-medium
Inland valley
camp I1 High Small
Village High Large
A81: Upper reaches of 18,000-12,000 Fishing camp Low Small
Delaware Bay to modern 12,000-9000 Fishing camp Med ium Small-medium
coastline from Cohansey 9000-6000 Fishing camp Med ium Small-medium
River to Delaware City. 6000-3000 Fishing camp High Small-large
Shell midden High Small-large
A82: Delaware River from 15,000-12,000 Fishing camp Low Smatl
DeTaware City to 12,000-9000 Fishing camp Medium Small-medium
Philadelphia. 9000-6000 Fishing camp Medium Small-medium
6000-3000 Fishing camp High Small-large
3000-present Fishing camp Medium Small-medium
Inland valley
camp II High Small
Village High Large
A83: 18,000 coastline to Same as A56 Same as A56 Same as A56 Same as A56
12,000 coastline from
Delaware Valley to
Susquehanna Valley.
A84: 12,000 coastline to Same as A57 Same as A57 Same as AS57 Same as A57
9000 coastline from
Delaware Valley to
Susquehanna Valley.
A85: 9000 coastline to Same as A58 Same as A58 Same as A58 Same as A58

6000 coastline from
Delaware Valley to
Susquehanna Valley.
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Period B.P.
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Table IV-4 (continued):

Site Type

Archaeology zones.

Frequency

Size

A86: 6000 coastline to
modern coastline from
Delaware Valley to
Susquehanna Valley.

Same

as A59

Same

as

A59

Same as A59

Same

as

AS9

A87: Modern coastline from

CTape Henlopen to Cape
Charles.

Same

as A60

Same

as

A60

Same

as

A60

Same

as

A60

A88: 18,000 coastline to
15,000 coastline in
Susquehanna Valley.

Same

as A61

Same

as

A61

Same

as

A6l

Same

as

A61

A89: 15,000 coastline to
12,000 coastline in
Susquehanna Valley.

Same

as A62

Same

as

A62

Same

as

A62

Same

as

A62

A90: 12,000 coastline to
3000 coastline in
Susquehanna Valley.

Same

as A63

Same

as

A63

Same

as

A63

Same

as

A63

A91: 9000 coastline to
6000 coastline in
Susquehanna Valley.

Same

as A64

Same

as

A64

Same

as

A64

Same

as

A64

A92: 6000 coastline to
present mouth of
Chesapeake Bay.

Same

as A65

Same

as

A6S

Same

as

A65

Same

as

A65

A93: 18,000 coastline to
12,000 coastline from
Susquehanna Valley to
James Valley.

Same

as A56

Same

as

A56

Same

as

A56

Same

as

A56

A94: 12,000 coastline to
9000 coastline from
Susquehanna Valley to
cames Valley.

Same

as AS7

Same

as

A57

Same

as

AS57

Same

as

AS57

A95: 9000 coastline to
6000 coastliine from
Susquehanna Valley to
James Valley.

Same

as A58

Same

as

AS8

Same

as

A58

Same

as

AS8
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A96: 6000 coastline to Same as A59 Same as A59 Same as A59 Same as AS9
modern coastline from
Susquehanna Valley to
James Valley.
A97: 18,000 coastline to Same as A6l Same as A61 Same as' A61 Same as A61
T5,000 coastline in '
James Valley.
A98: 15,000 coastline to 18,000-15,000 Fishing camps Low Small
72,000 coastline in 15,000-12,000 Fishing camps Low Small
James Valley. Shell midden Low Small
A99: 12,000 coastline to 18,000-15,000 Fishing camp Low Small
9000 coastline in James 15,000-12,000 Fishing camp Low Small
Valley. Shell midden Low Small
- 12,000-9000 Fishing camp Medium Small-medium
Shell midden Medium Small-medium
A100: 9000 coastline to 18,000-15,000 Fishing camp Low Smal)
6000 coastline in 15,000-12,000 Fishing camp Low Small
James Valley. 12,000-9000 Fishing camp Medium Small-medium
Shell midden Med ium Smal1l-medium
Inland valley
camp ! Medium Very small-
small
Upland camp II Low Small-large
9000-6000 Fishing camp Medium Small-medium
Shell midden Medium Small-medium
Inland valley
camp I Medium Small-medium
Upland camp II Med ium Small-large
A101: 6000 coastline to 18,000-15,000 Fishing camp Low Small
modern coastline in 15,000-12,000 Fishing camp Low Smatl
James Valley. 12,000-9000 Fishing camp Medium Small-medium
Inland valley
camp 1 Medium Very small-
small
Upland camp II Low Small-large
9000-6000 Fishing camp Medium Small-medium
Inland valley
camp I Medium Small-medium
Upland camp II Medium Small-large
6000-3000 Fishing camp High Smali-large
Shell midden High Small-large
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Table IV-4 (continued):

Period B.P.

IV-108

Site

Type

Archaeology zones.

Frequency

Size

A102: Modern coastline
from Chesapeake Bay to
Currituck Sound.

Same as A60

Same

as A60

Same

as A60

Same

as A60

A103: 18,000 coastline to
12,000 coastline from
James Valley to

Albemarle.

Same as A56

Same

as A56

as A56

Same

as A56

A104: 12,000 coastline to
9000 coastline from

James Valley to

Albemarle.

Same as A57

Same

as A57

Same

as A57

Same

as AS57

A105: 9000 coastline to
6000 coastline from James
Valley to Albemarle.

Same as AS8

Same

as A58

as A58

Same

as A58

Al106: 6000 coastline to
modern coastline from
James Valley to Albemarle.

Same as A59

Same

as A59

Same

as A59

Same

as A59

A107: 18,000 coastline to

15,000 coastline in
Albemarie valley.

Same as A61

as A61

Same

as A6}

Same

as A6l

A108: 15,000 coastline to
12,000 coastline in
Albemarie Valley.

Same as A98

Same

as A98

Same

as A98

Same

as A98

A109: 12,000 coastline to
3000 coastline in
Albemarle Valley.

Same as A99

Same

as A99

Same

as A99

Same

as A99

A110: 9000 coastline to
6000 coastline in
Albemarle Valley.

Same as A100

Same

as A100

Same

as A100

Same

as A100

A1ll: 6000 coastline to
modern coastline in
Albemarie valley.

Same as A101

as A1)

Same

as A101

Same

as Al101




Table IV-4 (continued):
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A112: 18,000 coastline to Same as A56 Same as A56 Same as A56 Same as A56
12,000 coastline from
Albemarle Valley to
Diamond Valley.
A113: 12,000 coastline to Same as AS7 Same as A57 Same as A57 Same as A57
9000 coastline from
Albemarle Valley to
Diamond Valley.
A114: 9000 coastline to Same as AS8 Same as AS8 Same as A58 Same as A58
6000 coastline from
Albemarle Valley to
Diamond valley.
A115: 6000 coastline to Same as A59 Same as A59 Same as A59 Same as AS59
modern coastline from
Albemarle Valley to
Diamond Valley.
A116: 18,000 coastline to Same as A6 Same as A61 Same as A61 Same as A61
15,000 coastline in
Diamond Valley.
A117: 15,000 coastline to Same as A98 Same as A98 Same as A98 Sape as A98
12,000 coastline in
Diamond Valley.
A118: 12,000 coastline to 18,000-15,000 Fishing camp Low Small
3000 coastline in 15,000-12,000 Fishing camp Low Small
Diamond Valley. Shell midden Low Small
12,000-9000 Fishing camp Medium Small-medium
Shell midden Medium Sgall-medium
A119: 9000 coastline to 18,000-15,000 Fishing camp Low Small
6000 coastline in 15,000-12,000 Fishing camp Low Small
Diamond Valley. Shell midden Low Small
12,000-9000 Fishing camp Med ium Small-medium
Shell midden Medium Small-medium
9000-6000 Fishing camp Medium Small-medium
Shell midden Medium Small-medium




Table IV-4 (continued):
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Archaeology zones.

Description Period B.P. Site Type Frequency Size
A120: 6000 coastline to 18,000-15,000 Fishing camp Low
modern coastline in 15,000-12,000 Fishing camp Low Small
Diamond Valley. 12,000-9000 Fishing camp Med fum Small-medium
Shell midden Medium Small-medium
9000-6000 Fishing camp Med fum Small-medium
Shell midden Med ium Small-medium
6000-3000 Fishing camp High Small-large
Shell midden High Small-large
A121: In present day 18,000-12,000 Fishing camp Low Small
PamTico and Albemarle 12,000-9000 Fishing camp Medium Small-medium
Sounds and Barrier Inland valley
Beaches the more recent camp I Medijum Smal1-medium
sites tending toward Upland camp II Low Small-large
modern shorelines. 9000-6000 Fishing camp Medium Smal1-medium
Inland valley
camp I Med um Very small-
small
Upland camp II Medium Small-large
6000-3000 Fishing camp High Small-large
Inland valley
camp I High Small-medium
Inland valley
camp I1 High Small-very
large
Shell midden High Small-large
3000-present Fishing camp Medium
Shell midden Very high Small-large
Inland valley
camp I1 High Small
Village High Large
Black earth midden High Small-medium
A122: Wetland zones inside 18,000-12,000 Upland camp Low Very small
North Carolina Barrier 12,000-9000 Upland camp II Low Small-large
Beaches and bordering 9000-6000 Upland camp II Medium Smail-medium
Pamlico and Albemarle 6000-3000 Upland camp II Medium Small-medium
Sounds. Inland valley
camp II High Small-very
large
3000-present Inland valley
camp II High Small
Village High Large
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4,2.2.2 Archaeological sequences - In this section Figs. IV-30 through

37 locate areas where uniquely identifiable cultural sequences can be
isolated. Table IV-5 describes in graphic terms what the composition of
these zones (prior to inundation) may be expected to have been. The pre-
dictions are presented as an index (relative number) of original predicted
site frequencies located within areas described by a combination of past
shoreline positions and geophysical circumstances.

The site frequency index is developed by adding the predicted site fre-
quencies for each type of site in each area. 1Individual site frequency

is derived from the model in Volume II (Table IV-1). From the combina-
tion of expected site types and expected site frequency for given environ-
mental situations is derived a series of identifiable archaeological
sequences. These sequences will be the key to management recommendations
in the remainder of this volume. Each sequence describes the expected
site type and expected site frequency in geographically identifiable zones
These zones have been developed using a combination of geographical and
anthropological attributes extracted from Volumes I and II of this study.

The sequences are described as a function of site type/frequency for a
given area within identifiable shoreline positions.
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Archaeological sequences.
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation.

39 -
38 -
5 - Maine Full Coastal Sequence
36 -
% LEGEND
FC Fishing camp
34 - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - Ve 1 Inland valley camp I
IVC I1  Inland valley camp 11
31 - uc 1 Upland camp I
Uc 11 Upland camp 11
30 - uc Upland camp
cc Coastal camp
29 - SHC Seal hunting camp
MCL Modern coastline
28 - P On shore
SLP Shoreline positign
27 -
26 -
25 -
24 -
23 -
x 22 -
2
-21 -
b
€20 -
=
o 19 -
L
818 -
Ih.l7_
E
:-5,16-
E15 -
14 -
13 -
12 -
1 -
10 -
9 -
8- Sequence stops in front of Penobscot
- BEM and Casco Bays
6 -
SM BEM SM
5 -
SM
4 -
SHC
3 -
HAB ¢ o, | HAB
2- HAB
] HAB 9-6k
. HAB,, oy SHC

SLP P 3k (MCL; 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 -
3 Maine Estuarine Sequence
36 -
N
35 - LEGEND
FC Fishing camp
- HAB Habitation
SM Shell midden
3 - BEM Black earth midden
VIL Village
3 - IVC 1 Inland valley camp 1
Ive 11 Inland valley camp Il
3 - uc 1 Upland camp 1
uc 11 Upland camp 11
30 - uc Upland camp
ol Coastal camp
25 - SHC Seal hunting camp
MCL Modern coastline
28 - P On shore
SLP Shoreline position
27 -
26 -
25 -
24 -
23 -
x 22 -
2
-21 -
ey
£20 -
=
®19 -
L
@18 -
7 -
E
E”]G-
& 15 -
14 -
13 -
SM
12 -
n -
10 -
FC BEM
9 - 6-3k
SM
8 -
7 SM
- 6-3k FC
6 -
BEM 6-3k
5 -
SM SM
4 - 9-6k
3-
FC FC
2 - 9-6k
1 -
6. [P 12-% FC
SLP P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 - )
Southern New England Full Coastal
37 - Sequence (truncated)
36 -
LEGEND
35 -
FC Fishing camp
3 - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IvVC I Inland valley camp |
IVC I1  Inland valley camp II
3 - uc 1 Upland camp I
uc 11 Upland camp 11
30 - uc Upland camp
cc Coastal camp
29 - SHC Seal hunting camp
MCL Modern coastline
28 - P On shore
SLP Shoreline position
27 -
26 -~
25 -
24 -
23 -
% 22 -
2
-2] -
Y
£20-
S
'g 19 -
@18 -
i P
F]
35 16 -
15 -
14 -
13 -
12 - || HAB
1 -
10 -
9 - || CAP
8 -
7 -
6 - | SM
5 - R
4 - SH
3 - || HAB CAMP
6-3k
2 - SM
1 - || CAMP 9-6k
0- HAB 12-9k

SLP P 3k (MCL) 6K % 12k Tok 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 -
Southern New England Estuarine
37 - Sequence (truncated)
36 -
LEGEND
35 -
FC Fishing camp
34 - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IVC 1 Inland valley camp I
IVC II  Inland valley camp II
3 - uc 1 Upland camp 1
uc 11 Upland camp 11
30 - uc Upland camp
cc Coastal camp
29 - SHC Seal hunting camp
MCL Modern coastline
28 - P On shore
SLP Shoreline position
27 -
26 -
25 -
28 -
23 -
x 22 -
<
2] -
oy
§ 20 -
g9 -
LS
18 -
2 -
= HAB
§16-
&15 -
14 -
FC
13 -
12 -
i -
SM FC
10 -
9 -
8 -
FC SM
7 - 6-3k
6 -
5 - A
. M SM
4 - 9-6k
3 -
FC FC
2 - 9-6k
1 -
FC 12-9k
0-

SLP P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 - )
Cape Cod Bay Sequence
37 -
3 - LEGEND
35 - FC Fishing camp
HAB Habitation
3 - SM Shell midden
BEM Black earth midden
33 - VIL Village

N W W W
w o = N

IvC 1 Inland valley camp I
- IVC II  Inland valley camp 11
uc I Upland camp I

. uc I1 Upland camp 11

uc Upland camp

_ cC Coastal camp

SHC Seal hunting camp
Modern coastline

4 On shore

Original site frequency index

— — — ~n ~n ~N nN ~N [ N ~nN ~n
~ & o o - ~N w +» wn - ~ [+ ]
] ] ] ] ) ' ) ) ) ] (] ]

SM

-— — —
-~ [, -]
[} L L]

HAB

- b =
— [ ] w
] ) '

CAMP

-
(=}
(]

SM

VIL
- 6-3k

VIL

HAB
- 6-3k

HAB

SM

CAMP
= 9-6k

N W e Oy N W
]

CAMP

HAB 3.9k

FC 2.9k

Shoreline position

3k (MCL) 6k

9k

12k

15k

18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 -
Southern New England Full
37 - Coastal Sequence
36 -
LEGEND
35 -
FC Fishing camp
34 - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IvC 1 Inland valley camp I
IVC II  Inland valley camp 11
31 - uc 1 Upland camp 1
uc 11 Upland camp 11
30 - uc Upland camp
cC Coastal camp
29 - SHC Seal hunting camp
MCL Modern coastline
- On sh
28 &e Shoreline position
27 -
26 -
25 -
24 -
23 -
x 22 - || CAIP
k=
=21 -
by
§ 20 -
Y
8 18 -
17 -
E
Eé 16 - SM
&15 -
14 -
13 - || VIL
6-3k
12 -
11 - || CAMP CAMP
6-3k
10 -
9 -
8 - ||HAB HAB
6-3k
7- Georges Banks exits sequence
6 - |ISM SH ’/*<:-
6-3k North side of Georges
5 - HAB Banks to Cape Cod enters
3 sequence.
4 -
SHC HAB
3 - |{HAB HAB M
) 9-6k 9-6k FC 15-12k SHC FC
- HAB HAB HAR
1- HAB 12-9k HAB 12-9k |HAB 12-9k 15-12k 18-15k ]
HAB 18-15k | HAB 18-15k [HAB 18-15k | HAB 18-15k [ FC  18-15k “H.
0 - i rmnsmd

SLp P 3k (MCL) 6k 9k 12k 5% 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 -
Southern New England Estuarine Sequence
37 -
36 -
LEGEND
% - FC Fishing camp
34 - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IvVC 1 Inland valley camp 1
IVC IT  Inland valley camp Il
N - uc 1 Upland camp I
uc I1 Upland camp 11
30 uc Upland camp
- cC Coastal camp
29 SHC Seal hunting camp
- MCL Modern coastline
P On shore
28 - SLP Shoreline position
27 -
26 -
25 -
28 -
23 -
X 22 -
2
-21 -
&
€20 -
3
$19 -
L
@ 18 -
= M
7 -
F
:“;.” 16 -
815 -
FC SM
14 -
13 -
12 -
VIL VIL
1 - 6-3k
10 -
FC FC
9 - 6-3k
8 -
7 -
HAB SM
6 - 9-6k
5 -
FC FC
4- 9-6k M
3o FC
2 - 12-9k
R g R P HAB
FC
0- 18-12k FC

SLP P 3k (MCL) 6k 9% 12k T5% B 1: S—
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 - )
Narrangansett Bay and
37 - New York Harbor Sequence
6 -
3 LEGEND
3 - FC Fishing camp
- HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IVC I Inland valley camp I
IVC II  Inland valley camp 11
3 - uc 1 Upland camp 1
uc I1 Upland camp 11
30 - uc Upland camp
cC Coastal camp
29 SHC Seal hunting camp
- MCL Modern coastline
P On shore
28 - HAB SLP Shoreline position
27 -
26 -
25 -
FC
24 -
23 -
3 22 ~
b=} p——————
21 -l sM
by
£ 20 -
]
g9 -
. CAMP
@ 18 -
§ 6-3k
17 -
F
§16 -
S5 - || VL
6-3k
14 -
13 - || He8
6-3k
12 -
- FC
n 6-3k
10 -
9 -
8 - |iISM
6-3k
7 -
6 -~
5§ - || HAB
9-6k
4 -
3 - |{FC
9-6k
2 -
1 - | |HAB 12-9k
HAB
0- 18-12k
SLP P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. {(continued)

8 - .
3 Long Island Sound
37 - Pre-Inundation Sequence
36 - LEGEND
3 - FC Fishing camp
- HAB Habitation
SM Shell midden
3 BEM Black earth midden
- VIL Village
32 - IvVC 1 InTand valley camp I
IVC IT  Inland valley camp II
) uc I Upland camp 1
3 - UC II  Upland camp II
u Upland camp
30 - cc Coastal camp
SHC Seal hunting camp
29 - MCL Modern coastline
4 On shore
28 - SLP Shoreline position
27 -
26 -
25 -
24 -
23 -
x 22 -
B
-2 -
oy
€20 -
z
@19 -
LSS
s18 -
7 -
E
35 16 -
&15 -
14 -
13 -
12 -
1 - Sequence1}asts until Long Island
[/~ Sound fully inundated
10 -
9 - FC
8 -
7 -
6 - A 9-6k
5 - FC
9-6k
4 -
3 - HAB
9-6k
2 -
I B 12-9k
HAB  18.12k
0 -

SLtP P 3k (MmcL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition ¢f Archaeological Sequence Zones
prior to inundation. (continued)

8 - Mid Atlantic Full Coastal Sequence
37 -
36 - LEGEND
3 - FC Fishing camp
1 HAB Habitation
- SM Shell midden
1 BEM Black earth midden
- VIL Village
Ve 1 Inland valley camp I
32 - IVC II  Inland valley camp II
uc 1 Upland camp 1
3a - UC IT  Upland camp II
uc Upland camp
30 - cc Coastal camp
SHC Seal hunting camp
29 - MCL Modern coastline
P On shore
28 - SLP Shoreline position
27 -
26 -
25 -
24 -
23 -
X 22 -
k=
=21 -
Fry
£ 20 -
&
® 19 -
-
o 18 -
= SM
“7 -
E -
E']G -
&15 -
14 -
BEM
13 -
12 -
1 -
VIL
10 -
8- M
8- et
7 -
6 -
uc II uc 11 SM
5 - 6-3k
q- |
uc 11 uc 11 SM
3 -
- uc 11
1 uc ”12-9k cg
- U
o UC ygk-12k

P P 3k (MCL} 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 -
SM
37 - Mid Atlantic Estuarine Sequence
3 - LEGEND
35 -
FC Fishing camp
34 - : HAB Habitation
BEM SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IVC 1 Inland valley camp I
IVC I1  Inland valley camp II
3 - uc I Upland camp I
Uc 11 Upland camp I1
30 - VIL ; uc Upland camp
cC Coastal camp
29 - SHC Seal hunting camp
MCL Modern coastline
28 P On shore
- SLP Shoreline position
IvC 1
27 -
26 -
IvC 11
25 -
28 -
23 -
FC
x 22 -
)=
<21 -
> Ive 11
§ 20 - 6-3k
g19 -
Y
18 -
§ Ive 1 SM
<7 - 6-3k
F
§ 16 -
} 9
S 15 - - FC
14 - 6-3k
13 -
12 -
uc 11
11 - 9-6k
10 -
IvC 1 SM
9 - 9-6k
8 -
FC FC
7 - 9-6k
6 -
; UC 1o g2
IVC I SM
4 - 9-12k
3 -
£C FC
2 - 9-12k SM |
1 -
T FC
0 - 18k-12k J

SLP P 3k (McL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. {continued)

38 - .
Delaware Bay Sequence
37 - (Main Bay)
36 -
LEGEND
35 -
FC Fishing camp
3 - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IVC 1 Inland valley camp I
IVC II  Inland valley camp II
N - uc 1 Upland camp I
uc I1 Upland camp II
30 - uc Upland camp
cc Coastal camp
29 . SHC Seal hunting camp
MCL Hodern coastline
28 - P On shore
SM SLP Shoreline position
27 -
26 -
25 -
24 -
BEM
23 -
.g 22 -
<21 .-
> VIL
220 -
g
£n- sM
818 -
- FC
_ 17 -
2
- 16 -
< IV 11 FC
S 15 - L.
14 -
13 -
uc I1 uc I1
12 - 6-3k
n-
IVC 11 Ive 11
10 - 6-3k
9 -
8 -
uc 11 SM
7 - 9-6k
6 -
IvC 1 FC
5 - 9-6k
p s
-9k
3- 12
IvVC I
- 12-9k
2 FC
1- uc FC
18-12k
0 -

S P 3k {MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 - Delaware Bay Sequence Set
37 - (Upper Reaches)
36 - LEGEND
35 - FC Fishing camp
HAB Habitation
34 - SM Shell midden
BEM Black earth midden
33 - vIL Village
IvC 1 Inland valley camp I
32 - IVC II  Inland valley camp Il
uc I Upland camp 1
31 - uc 11 Upland camp 11
uc Upland camp
30 - cc Coastal camp
SHC Seal hunting camp
29 - MCL Modern coastline
P On shore
28 - SLP Shoreline position
27 -
26 -
25 -
24 -
23 -
X 22 -
2
<21 -
2
:;; 20 -
g 19 -
o 18 -
= sH
17 -
E
:', 16 -
&5 -
14 -
BEM
13 -
12 -
n -
VIL SM
10 -
9 -
g
IvC 11 FC
7 -
6 -
5 -
FC FC
4 - 9-6k
I FC
2 - 12-9k
V- FC J
FC q18-12k
0 -

sLp P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 - Delaware Bay Sequence Set
(Lower River)
37 -
36 - LEGEND
35 - FC Fishing camp
" HAB Habitation
- SM Shell midden
BEM Black earth midden
33 - viL Village
Ive 1 Inland valley camp I
3 - IVC 11 Inland valley camp II
uc I Upland camp I
3 - uc 11 Upland camp II
uw Upland camp
30 - cc Coastal camp
SHC Seal hunting camp
29 - MCL Modern coastline
P . On shore .
28 - SLP Shoreline position
27 -
26 -
25 -
25 -
23 -
é 22 -
£21 -
ey
£ 20 -
-4
E 19 -
818 -
7 -
F
<16 -
o9
bl VIL
S 15 -
14 -
13 -
Ive 11
12 -
11 -
10 -
FC
9 -
8 -
|FC FC
7-1} 6-3k
6 -
5 .
FC FC
4- 9-6k
3 -
FC Fc
2 - 12-9k
1 -
FC 1512k FC ]
0 -

SLP P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

38 - S. Mid Atlantic Full Coastal Sequence
37 -
3 - LEGEND
- FC Fishing camp
34 - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VvIL Village
32 - IvC 1 Inalnd valley camp I
IVC II  Inland valley camp II
3 - uc 1 Upland camp 1
uc I1 Upland camp Il
30 - uc Upland camp
cC Coastal camp
29 SHC Seal hunting camp
- ML Modern coastline
28 P On shore
- SLP Shoreline position
27 -
26 -
25 -
24 -
23 -
X 22 -
2
2] -
oy
§.20 -
‘g 19 -
g 18-
7 -
F
:m 16 -
S 15 -
14 -
13 -
12 -
n -
10 -
9 -
SM
8 -
7 -
6 -
5 - uc 11 SM
4 -
uc I1 SM
3- 9-6k
2- uc 11 uc 11
1- 12-9k
U gtk uc
0 -

SLP P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)
38 - S. Mid Atlantic Estuarine Sequence
37 -
36 - LEGEND
3 - FC Fishing camp
HAB Habitation
34 - SM Shell midden
BEM Black earth midden
33 - VIL Village
IvVC 1 Inland valley camp I
32 - IVC I Inland valley camp II
uc I Upland camp I
31 - uc I1 Upland camp II
uc Upland camp
30 - (ol Coastal camp
SHC Seal hunting camp
29 - MCL Modern coastline
P On shore .
28 - SLP Shoreline position
27 -
26 -
25 -
28 -
23 -
] 22 -
)=
=21 -
o=
220 -
-
g SM
18 -
a
=17 -
=
56 IFC
515 - 3
© uc 11
14 -
13 -
uc I1 ivC 1
12 - 9-6k
11 -
Ive 1 FC
10 - 9-6k
9 -
FC SM
8 - 9-6k 12-9k
7 -
U 1, 0 SM
6 -
Ive 1l
5. 12-9k
. FC
‘- FC 12-15k
3-
" sk M
2 - FC
FC
12-15k
1- FC
) FC 1g-15k J
Slp p 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

39 -
8 - Diamond Sequence
37 -
% - LEGEND
3% - FC Fishing camp
34 . HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
2 - IvVC 1 Inland valley camp |
IVC IT  Inland valley camp 1I
1 - uc 1 Upland camp 1 '
uc 11 Upland camp 11
30 uc Upland camp
- cC Coastal camp
9 SHC Seal hunting camp
29 - MCL Modern coastline
P On shore
28 - SLP Shoreline position
27 -
26 -
25 -
24 -
23 -
x22 -
)=
£21 -
&
£ 20 -
-
§?19 -
218 -
27 -
2
<16 -
E? SM
S 15 -
14 -
13 -
FC
12 -
n-
SM
10 -
SM
9 - 9-6k
FC
8 -
fC
7 - 9-6k
SM SM
6 - 12-9k
SM 9
- 12-9k
5 FC ;
4 -
FC
3 - 12-9k -
\ M52
- M FC
1 FCysn2x
- FC
FC 1815k ]
0 -

SLP P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeoicgical Sequence Zones
.prior to inundation. (continued)

39 -
BEM
38 - North Carolina Sound Sequence
37 -
S ey LEGEND
35 - FC Fishing camp
3 HAB Habitation
- SM Shell midden
33 BEM Black earth midden
- VIL Village
Ive 11 ve 1 Inland valley camp I
. 32 - IVC I1  Inland valley camp II
uc I Upland camp I
31 - v uc 11 Upland camp II
’ uc Upland camp
30 - cc Coastal camp
SM SHC Seal hunting camp
29 - MCL Modern coastline
P On shore .
28 - SLP Shoreline position
27 -
26 -
FC
25 -
.28 -
SM
23 - 6-3k
by 22 - I
E
2a-
> {1ve 11
§ 20 - ! 6-3k
[~
é 19 - i
218 - |b——
- 1IvVC 1
17 - ‘, 6-3k |
' |
20 |
&15 - |r———
| Fe
14 - i 6-3k
13-4
12 - j—m—————
(R §
n- i 9-6k !
10 - j=rr———
CIve 1
9. 9-6k .
8- |—rd
I FC
7T-1 9-6k
6 -
uc 11
5. |i 12-9k
Ve 1 :
4 - 12-9k
3 -
FC
2 - 12-9k
1 -
O ygaa
Q-

SLP P 3k (MCL) 6k 9k 12k 15k 18k
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Table IV-5. Expected composition of Archaeological Sequence Zones
prior to inundation. (continued)

39 -
38 - .
North Carolina Wetland Sequence
37 -
36 - LEGEND
% - FC Fishing camp
3% - HAB Habitation
SM Shell midden
33 - BEM Black earth midden
VIL Village
32 - IVC 1 Inland valley camp 1
IVC II  Inland valley camp II
3 - uc 1 Upland camp 1
uc 11 Upland camp II
30 uc Upland camp
- cc Coastal camp
29 SHC Seal hunting camp
- MCL Modern coastline
28 P On shore
- SLP Shoreline position
27 -
26 -
25 -
24 -
23 -
x22 -
B
=21 -
&
£ 20 -
]
E 19 -
g18 -
N7 -
E
:m 16 -
& 15 = | sy
VIL
14 -
13 -
12 -
IvVC 11
11 -
10 -
9 -
e 11
8 - 6-3k
7 -
6 -
uc 11
5- 6-3k
4 -
uc II
3- 9-6k
2- i
1- 12-9k
UC
0- 18-12k

SLP P 3k (MCL) 6k 9k 12k 15k 18k
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4.2.2.3 Preserved archaeology zones - The integration of archaeological
sequences with zones of different expected subareal surface preserva-
tion results in identifiable preserved archaeology zones. Figs. IV-38
through 46 shows the location of these zones while Fig. IV~47 illustrates
by means of histograms the difference between original predicted site
frequency and residual predicted site frequency for each zone.

The calculation of residual site frequency is performed by multiplying
the original site frequency index for a given archaeological zone by
the percentage of expected preservation in that zone. The percentages
are:

1. negligible preservation - expect a maximum of 5% of the
subareal surface intact.

2. partial preservation - expect a maximum of 407 of the sub-
areal surface intact.

3. considerable preservation - expect from 40% to 100% of the
subareal surface to be preserved. (The multiplier for this

level of preservation has been arbitrarily set at 75%.)
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Preserved archaeology zones.

New Jersey shelf.
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Fig.1v-44 : Preserved archaeology zones. Delaware Bay.



Fig. IV-45 :

Preserved archaeology zones.

Delmarva shelf.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand years B.P.

Present 3 6 9 12 15
Eé;uence: hélaine :'uH \\‘
oasta &
zéiuence: Maine Full ‘*5
Coastal §S§\
PA9

Sequence: Maine Estuarine

i

PA10
Sequence: Maine Estuarine

PAT]
Sequence: Maine Full *
Coastal

N

Present 3 6 9 12 15

Fig. IV-47 (continued)

Original predicted site frequency versus residual predicted site
frequency
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Shoreline position in thousand years B.P.
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Fig. IV-47 (continued)

Original predicted site frequency versus residual predicted site
frequency
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Shoreline position in thousand years B.P.
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Fig. 1V-47 (continued)

Original predicted site frequency versus residual predicted site
frequency
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Shoreline position in thousand vears B.P.
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Shoreline position in thousand years B.P.
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Fig. IV-47 (continued)

Original predicted site frequency versus residual predicted site
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Shoreline position in thousand years B.P.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand years B.P.
Present 3 6 9 12 15 18

\
PA45 \
Sequence: Southern New
England Estu- \\

arine

PA46

Sequence: Southern New
England Full
Coastal

PA47
Sequence: Southern New
England Full

Coastal
PA48 Mid-Atlantic
Sequence: Full Coastal &

Present 3 6 9 12 15 18

Fig. 1V-47 (continued)
Original predicted site frequency versus residual predicted site
frequency



IV-158

Shoreline position in thousand years B.P.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand vears B.P.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand vears B.P.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand years B.P.
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Shoreline position in thousand vears B.P.
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Shoreline position in thousand years B.P.

Present 3 6 9 12 15 18
PA88
Sequence: North Carolina
Wetlands
!
|
i
|
§ *
N
PA89
Sequence: Mid-Atlantic
Full Coastal
N
Present 3 6 9 12 15 18

Fig. IV-47 (continued)

Original predicted site fre
frequency

quency versus residual predicted site



IV-174

4.3 TImpacts To Cultural Resources By Ocean Inundation

Using an existing study (Lenihan and others 1977), we have assessed the
effects of inundation on site integrity. This was done in an effort to
determine the data classes which might still be found in archaeological
sites on the CS.

The effect of inundation by ocean waters on prehistoric archaeological
sites is little known. The same is true for Historic Period sites, al-
though work at places such as Port Royal (inundated rapidly as a result
of earthquake) has helped to illuminate the results of this process on
Historic Period materials (Flemming 1962). On the other hand, the work
of Lenihan and his colleagues at the National Park Service has provided
an impressive body of data on the known and expected effects of inunda-
tion by fresh water on prehistoric as well as historic archaeological
sites. The following analysis will draw heavily on Lenihan's work
under the assumption that the differences between ocean inundation and
reservoir inundation are identifiable. We will retain the general for-
mat used by Lenihan in our analysis, while at the same time discussing
the special effects of the ocean environment.

4.3.1 Mechanical impacts

Lenihan and others (1977) dealt with the mechanical effects on the
structure of archaeological sites, focusing primarily on architectural
sites as found in the Southwest. There are, however, predictive data
on intensity of impact to some site types that may be found in the
various environments of the now~inundated shelf.

The following statement conceptualizing the interrelated variables of
mechanical impacts, modified for the ocean situation, is presented below:

A TYPE OF SITE (VARIABLE 1: CULTURAL MANIFESTATION) IS
LOCATED IN A SOIL OF A CERTAIN TYPE AND CONSISTENCY (VARI-
IABLE 2: ENVIRONMENTAL MATRIX) WHICH IS SUBJECTED TO

THE EFFECTS OF WAVE, TIDE, STORM, UNDERCURRENT, ETC.
(VARIABLE 3: OCEAN DYNAMICS).

Table IV-6 is an adaptation of Lenihan's chart (found on P.20 of the
work referred to above) applying the predictions of relative impacts to
different environmental matrices under various conditions of ocean
dynamics. It must be emphasized that the predictions are relative, with
effects of ocean dynamics extrapolated from the freshwater predictions.

The susceptibility of some types of archaeological sites to the mechani-
cal effects of ocean dynamics is illustrated in Table IV-7 and is based
again on the extrapolation of freshwater predictions. Ocean dynamics

in the several forms it may have taken during the process of sea-level
rise has been extensively discussed in Volume I of this study. The
susceptibility scales are from 0 to 3. A rating of 1 indicates lesser
susceptibility, 3 indicates greater susceptibility, while O indicates
negligible or even favorable impact.
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Table IV-6: Relative impact of ocean dynamics to soils.

Erosion Factors
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Environmental Matrix 3323 32883 3t 20 ge 8¢
(SoiT Types) Sse 2382 | 83 | 383 | T | TF

Well-graded gravels, gravel-sand 1 1 1 1 ]

mixtures, little or no fines. -

Poorly-graded gravels, gravel-sand 1 ] ) ] ]

mixtures, little or no fines. i

Silty gravels, poorly graded gravel- 2 2 1 2 1

sand-silt mixtures.

Well-graded sands, gravelly sands, 2 2 2 2 1

little or no fines.

Poorly graded sands, gravelly sands, 2 2 2 2 1

little or no fines.

Silty sands, poorly-graded sand-silt

mixtures. 3 3 3 3 2

Clayey sands, poorly-graded sand-clay 2 2 2 2 1

mixtures.

Inorganic silts and very fine sands,
rock flour, silty or clayey fine sands 3 3 3 3 3
with slight plasticity.

Inorganic clays of low to medium plas-
ticity, gravelly clays, sandy clays, 1 1 1 2 1
silty clays, lean clays.

Organic sitts and organic silt-clays

of Tow plasticity. 3 3 3 3 2
Inorganic silts, micaceous or diatomaceous 3 3 3 3 2
fine sandy or silty soils, elastic silts.

Inorganic clays of high plasticity, 1 1 1 2 1
fat clays.

Organic clays of medium to high

plasticity. 2 ! 3 2 !
Peat and other highly organic soils. 3 3 3 3 2

*Numerical weighting predictions in this chart are courtesy of the Bureau of Reclamation
Engineering and research Center. Numeral 1 = minimal impact, numeral 2 = moderate
impact, and numeral 3 = maximum impact.
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Table IV-7. Susceptibility to mechanical impact due
to general transgressive processes {after Lenihan 1977).

Low-1ying rubble of stone:
In the absence of such water dynamic specifics
as high current and/or heavy erosion, the material
should be only minimally disturbed.

Lithic and/or ceramic surface-scatter:
Very little impact will occur. If the material
is located on a slope, high current may cause
redistribution.

Standing earthworks, prehistoric mounds, and
military structures:
These situations will be highly susceptible to
the impact of transgression specifics such as
current, erosion, and silting on the soil matrix.

Subsurface foundationsﬁ
Negligible impact may be expected.

Subsurface foundations of wood:
If the matrix in which the foundations are
located is well-consolidated, the impact will
be lessened somewhat.

Shell midden: .
Minimal impact may be expected, although silting
and redistribution due to current and erosion
may take place under certain conditions.

Soil midden:
‘The material will be more susceptible to
erosion than a shell midden.

Talus-slopes in front of rockshelters:
In the absence of specifics such as high current
and/or erosion, the talus-slope should remain
relatively intact, though redistribution of any
surface material may take place.

Non-backfilled archeological excavations:

Trenches, test pits, balks, etc., created as a
result of archeological activity, will be
heavily impacted, primarily because of slumpage.
Backfilling will substantially reduce the
severity of the impact.

Susceptibility
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4.3.2 Differential preservation of cultural materials ;

In our discussion of the preservation of submerged archaeological ma-
terials, we will focus on freshwater effects as they are modified by
the chemistry of sea water, using the chemical model of sea water de-
veloped by Sillen (1961), in which the pH of sea water is taken as 8.2.

The following discussions relate to materials buried below the sea floor
and not to those that may be presently on the surface of the floor, and
thus subject to ongoing erosional processes.

4,3.2.1 Bone - It has been shown that submerged bone may be either pre-
served or destroyed in a freshwater situation depending on a combina-
tion of factors such as soil and water chemistry. In ocean water the
case may well be the same, with the bias in favor of greater preserva-
tion. For example in a case where bone is deposited in bog (bog being
acidic, a condition which accelerates the deterioration of bone) and

is subsequently covered by the more basic sea water, deterioration may
be arrested and preservation enhanced. Similarly, the process of fossi-
lization may be increased by the liquification of the surrounding soil
matrix, coupled with the introduction of more of the minerals that con-
tribute to the process than are normally found in terrestrial soil in
the Northeast,

4.3.2.2 Ceramics - Ceramic preservation will depend on the porosity
and permeability of the original ceramic. Samples of low porosity and
permeability, and high strength, will be in a state of preservation
comparable to samples of similar nature taken from a non-inundated con-
text. At the same time samples of high porosity and permeability, and
low strength, will not be well preserved.

4.3.2.3 Stone ~ Stone materials of varying chemical compositions react
to fresh water, and probably ocean inundation differentially. Patina
on cherts, quartzites, and other materials of similar type is developed
as a function of hydration or dehydration and can change the surface
characteristics of the artifact. Other effects may help to maintain
surface configuration if the chemical properties of the material are
not subject to dissolution. Lithic (stone) artifacts manufactured from
feldspar or carbonate minerals are subject to degradation when inundated
by acidic liquids (rain water) and generally (?) fresh water. Thus the
inundation of these stone types by the more basic (pH 8.2) ocean water
may well enhance the preservation of these materials; at the very least
it should reduce the rate of degradation of these stone types.

One can expect in ocean submergence that chert-like stone (found in
different sites of different periods in the study area) may be well
preserved (neglecting other effects of the inundation process) to the
point of use-wear retention, while even ground stone artifacts created
from more granular, granitic types (which are more susceptible to acidic
reduction) will be better preserved than similar materials in a fresh-
water context.
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One important element of the analysis is that chipped and ground stone
artifacts that have been structurally weakened in the process of inun-
dation (or previously by chemical processes) are subject to severe modi-
fication of all features that may be used in the analysis of function.
At the same time it has been shown that stone tools can be analyzed for
function even after severe modification of sandblasting, (a process of
dune activity in coastal situations) with a reasonably high degree of
specificity (Roberts 1975).

It will be important to discover the degree to which specific character-
istics generally used for the analysis of stone tools are modified by

the effects of ocean submergence. In general, however, it is predicted
that stone artifacts below the ocean floor will have a higher probability
of survival than those in the fresh-water situation of the NPS study.

4.3.2.4 Glass - In general, glass materials (normally of the Historic
Period) will not react differently in the submerged ocean environment
than in freshwater. In other words, the condition of glass from salt-
water inundation sites will not differ markedly from that of samples
extracted from terrestrial sites except for the effects of the inunda-
tion process itself.

4.3.2.5 Shell - It has been shown elsewhere that shell material will
generally deteriorate faster in an inundated condition than in above-
water situations. Qualifications dependent on the distribution of shell
in the environmental matrix are offered. Shell appears in the archaeo-
logical record in several forms. First it appears in industrial con-
texts (see Vol. II) as shell mounds resulting from the extraction of
meat from the shellfish. Second, it appears in a utilitarian form as
tools or other functional artifacts. And lastly, it appears in a
social context as ornamentation such as beads, plaques, decorated shell,
etc. In the industrial context, shell will appear as concentrations in
a localized setting. The concentrations will, in a submerged state,
tend to form their own microchemical environment, such as to increase
the pH value above that of the present model for sea water (8.2). This
more basic environment will tend to preserve or fossilize otherwise
reducible materials within the shell mound, while at the same time en-
hancing the shells' own preservation. The more dispersed utilitarian
and cultural shell artifacts are at the mercy of the surrounding en-
vironment. However, with a pH higher than that of fresh water, it is
predicted that the degradation of shell will be somewhat inhibited.

4.3.2.6 Leather - Leather in the form of skins, clothing, etc. may have
a better opportunity for survival in an inundated context than is gen-
erally the case for terrestrial sites. It has been shown (Reed 1972)
that leather recovered from waterlogged situations (especially where
oxygen is reduced) has an excellent chance of survival. However, in
highly acid situations (pH less than 5), leathers may be subject to
chemical attack. Reed also indicates that in alkaline situations bac-
teria become the major destructive element,
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Nevertheless, we can predict with a reasonable level of confidence

that skins and leather deposited in sites subsequently covered by la-
goonal deposits followed by ocean inundation (see Volume I) have a good
chance of survival. While this is primarily due to the expected an-
aerobic condition of the site, the pH of the sea water may help to
neutralize the acid of possible bog materials to such a level that
preservation over a long period is acutally enhanced.

4.3.2.7 Animal and vegetable fibers - Animal fibers in the form of
sinew, etc. and vegetable fibers in the form of basketry, mats, etc.
are similar to leather in their reactions to local pH factors and
oxygen presence. Therefore, we can predict that in sites such as those
described above these materials also have a good chance for survival.

4.3.2.8 Wood - The same elements that act to preserve wood in fresh-
water inundation situations will probably operate in sea water, while
preservation may even be enhanced under anaerobic conditions. Thus
the preservation of wood in inundated sites is superior to that found
on land.

4.3.2.9 Ferrous materials - Iron artifacts are not expected from
archaeological sites of the Pre-contact Period (the era before European
contact with peoples indiginous to the study area). However, sites of
the Contact Period and those associated with wrecked shipping can be
expected to contain such materials. The reduction of this material
occurs at different rates, depending on the level of oxygen in the water.
In general, however, corrosion may completely reduce the artifact or
may form a protective covering thus reducing the rate of destruction.
In essentially anaerobic environments, corrosion of iron may be
effectively inhibited, but only when sulphate-reducing bacteria are
absent.

4.3.2.10 Non-ferrous metals - These materials can be found in prehis-
toric as well as Historic Period sites. It is expected that non-ferrous
metals will be subject to greater corrosion in sea water and this effect
may be accelerated in anaerobic situations where sulphate-reducing
bacteria survive (Lenihan and others 1977).

4.3.2.11 Discussion - From the above analysis it can be seen that cer-
tain artifact types actually stand a better chance of preservation after
inundation, assuming they have survived the pre-inundation environment
and the mechanical effects of inundation. Thus the recovery of materials
from sites on the CS may give us opportunities to add significantly to
our knowledge of man. At the same time, some classes of artifacts are
destroyed more rapidly after inundation than before. In some cases, the
presence of such objects may be detected from the hollow cavities left
in a dense matrix after the reduction of the material. Remains of
either type will be extremely fragile, and suitable excavation strate-
gies must be developed to deal with this probability.
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4.3.3 Impacts on analytical techniques

An understanding of the function, time, and population components (num-
ber of individuals, purpose, culture, etc.) of an archaeological site
is derived from more than the simple recovery of surviving artifacts.
The application of techmiques for analyzing many of the non-artifactual
components of a site can lead to significant insights which make possi-
ble a greatly refined description of the site. These techniques and
their effectiveness will be different for submerged ocean sites than
they would be for terrestrial ones.

4.3.3.1 Soil-chemistry analysis - There are many tests presently being
used by archaeologists on archaeological site soils. We predict that
the utility of the selected analysis techniques will be much the same

in the ocean environment as in the fresh-water one. Thus, pH analysis
will be useful for describing the relative pH values in a site. Nitrate
analysis will be ineffective. Phosphate analysis will be useful in

the description of relative concentrations, except when applied to
iron-~rich sandy loam. The analysis of organic matter will only be use-
ful in contexts below the bottom surface. Finally, potassium analysis
can be applied for relative measurements both vertically and horizontally
across the site.

4.3.3.2 Flotation - The recovery of micro-floral and micro-faunal re-
mains by flotation will be affected by the process of inundation. Re-
mains deposited in loose soils or on the surface will be floated or
washed out of context so that the analysis will be skewed. However,
remains in the buried strata could be found intact.

4.3.3.3 Lithic-source identification - Lithic-source analysis techniques
will not be affected by aqua-chemical results of site submergence.

4.,3.3.4 Microscopic analysis of stone tools - The function of specific
stone tools has been inferred from microscopic analysis by many re-
searchers (Tringham and others 1974, Roberts 1975, Semenov 1973, among
others). Microscopic use wear implying function may even be detected
on tools that have been subjected to minor levels of erosion by air-
and water-borne sands (Roberts 1975). Ocean inundation, regardless of
how low an energy regime, will in general eradicate all traces of use
wear and, if violent, will destroy the evidence of human manufacture
completely. When the tool is buried and not subjected to these effects,
however, modification of use-wear patterning will only be accomplished
through chemical changes on the surface of the stone. These effects are
a function of chemical interchange between stone and deposition medium
and may be severe or negligible (Lenihan and others 1977).

4.3.3.5 Pollen analysis - The use of pollen analysis in the reconstruc-
tion of paleo-environments has been discussed elsewhere in this study
(Volumes I and II). Several of the samples used came from the study area
and from other inundated contexts. Thus it is clear that this type of
analysis is little affected by submergence. It is important to note,
however, that redistribution and redeposition of pollen grains is
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possible during inundation and thus analyses derived from zones subject
to this effect may give faulty data.

4.,3.4 Impacts upon dating techniques

The general effects of fresh-water submergence on selected dating tech-
niques will probably be found to be similar in sea water (Erickson,
personal communication). Thus the summary of effects in Table IV-8 will
suffice for the purposes of this report.

Table IV-8 summarizes the predicted effectivity of selected dating
techniques, adapted for the ocean situation from the fresh-water case.
As can be seen from our discussion of both dating techniques and
analysis techniques it is reasonable to expect that many of the sophisti-
cated types of analysis presently in use for terrestrial sites can be
used with equal effect in the submerged context of sites on the CS. At
the same time, other techniques may not be effective, so that it may be
necessary to develop new methods especially adapted to the submerged
environment.

As with the fresh-water examples cited by Lenihan and others (1977), we
do not expect to find significant impact to soil profiles and/or features
on sites that have maintained their integrity through the inundation
process.
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Table IV-8. Summary of Effects on Dating Techniques.

Technique Effect

Carbon-14 dating No effect, except larger sample sizes
may be required. ,

Dendrochronology No effect if structural integrity of
wood is not lost.

Archaeomagnetic dating No effect if feature sample retains its
structural and direction integrity
after submergence.

Fluorine dating Not useful after inundation.

Thermoluminescence dating Useful only at reasonable small depths
on sites that have been inundated for
only 20% of their archaeological Tife.
Example: a site 15,000 years old that
has been inundated for only 3,000 years.

X-ray diffraction dating Not useful.
Fission-track and alpha- Would normally be tested using thermo-
recoil-track dating luminescence techniques (samples that

have had their temperatures raised to
the annealing point).
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5.0 NATURAL AND HUMAN CONFLICTS WITH KNOWN OR EXPECTED RESOURCES

Conflicts with resources are generally discussed in terms of impacts to
these resources through various agents. In this section we will dis-
cuss these agents' impacts to cultural resources. This discussion will
form the basis for management and planning recommendations designed to
deal with known and expected impacts.

We have relied on several sources in our assessment of the impacts of
human activities upon archaeological sites. These impacts may be
loosely identified as those deriving from fishing, oil and gas develop-
ment, boating and recreational activities, and onshore land development.
The impacts from fishing were analyzed with the aid of various docu-
ments that describe fishing methods and the degree of bottom disturbance
they cause. The impacts of oil and gas development activities (a pri-
mary and major type of impact) was ascertained through the services

of the consulting firm of H.0. Mohr, Inc. of Houston, Texas, specifically
from communication with their employee Mr. Joseph Guarino, who has
extensive personal experience in the oil and gas industry. Mr. Guarino
is also familiar with the requirements of the historic preservation
process, having overseen on behalf of the Tenneco Corporation an en-
vironmental impact study performed by ICA in connection with a pro-
posed LNG pipeline running from Canada to Pennsylvania.

The assessment of impact from inshore and offshore coastal zone activi-

ties was made from a study of the Massachusetts Coastal Zone Management
Environmental Impact Statement.

5.1 Ongoing Coastal Erosion

Volume II has shown the importance of the coastal and estuarine environ-
ments for the location of prehistoric sites, while Volume III has shown
the zones of Historic Period activities in the nearshore environment.
These locations are under constant threat from erosion caused by either
storms or shoreface erosional processes, as described in Volume I.
Natural tide and wave activities are constantly destroying archaeological
sites. This is one of the factors contributing to the estimate that

two sites a day are lost in each state in the United States (Davis,
Dincauze, King, M®Gimsy, Roberts among others, personal communication).
Because of this statistic, it will be important for resource managers

to initiate locational and evaluational surveys in the coastal zone

of all states potentially subject to such erosional loss.
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5.2 Storm-Caused Impacts

The study area is one which has been subjected to severe storms since
the earliest recording of such data. It can be expected that storms
were prevalent in the more distant past as well. Variation in this
pattern would be a function of climatic change, which has been dis-
cussed earlier in this study (see Volumes I and II),

The impact of storms on archaeological sites will be assessed from two
points of view: effects on sites in the nearshore environment, and
effects on sites in the offshore environment.

5.2.1 Nearshore effects

The primary effect of storm conditions on archaeological sites is the
erosion generated by increased wave energy and the higher tides asso-
ciated with both the wave activity and, in some cases, the season of
the storm. As an example, the "great storm of 1978," the worst in
close to 100 years, caused the loss of a great many prehistoric sites
on the coast of Maine. We can expect similar conditions to exist
throughout the study area, even though in some areas in the effects
of wave action will be dampened by the presence of tidal marshes and
lagoons.

An important secondary effect of storms is the general increase in
water runoff, which produces further erosion along rivers and streams
and is thus destructive of sites that favor these situations. These
two effects are especially devastating at stream and river mouths, a
zone that was considered highly attractive by prehistoric peoples.

The movement and redistribution of shore-front sands during a storm is
well known for its ability to cover and uncover wrecked ships. Thus a
storm's effect on the "locatability" of wrecked shipping may be great.

5.2.2 Offshore effects

The effects of storms on the ocean floor can have considerable impact
on archaeological sites. The increased strength of currents will have
a scouring effect on stone tools and other artifacts which may be lying
on or very near the bottom surface. At the same time, transported
sediments and/or shifted sand waves may cover previously exposed sites
(or, of course, uncover sites previously hidden).

5.3 Human Impacts

In this area, we have assessed human impacts to archaeological sites on
three fronts. First, we have considered the impacts of shell- and fin-
fish extraction on the archaeological record. Next, we have assessed
the effect of predicted coastal-zone activities as described in the
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Coastal Zone Management Environmental Impact Statement for Massachusetts
(assuming that similar patterns of activity will pertain throughout the
study area). Finally, we have assessed the known and predicted impacts
of offshore mineral- and energy-extraction activities on the archaeolog-
ical record in light of both present practices and preferred practices.

5.3.1 Fishing
The importance of fishing of the Northeast coast has been established

since the sixteenth century (Jensen 1967). For the purpose of this
report the analysis of fishing will be divided into fin-fishing and
shellfishing.

5.3.1.1 Fin-fishing - The adverse impact to potential archaeological
sites from fin-fishing can be considered to have been low from the six-
teenth century until about 100 years ago. This is due mainly to the
fact that methods in general were limited to handlines, line trawls,
and gill nets (Jensen 1967). These devices may occasionally snag on
wrecked ships or the odd prehistoric artifact, but their adverse effect
on a site is minimal. A worked bone implement assumed to be part of a
fishing spear was "brought up by the anchor of a fishing vessel at the
mouth of Vinal Haven Harbor, Maine" and is presently on display at the
Peabody Museum, Harvard University. After this period, with the intro-
duction of the beam trawl, otter trawl, and other advanced methods,

the potential impacts to submerged sites increased. The dragging along
the sea floor of hauls weighing in excess of several thousand pounds
can have a significant adverse effect on prehistoric sites.

5.3.1.2 Shellfishing - It was not until after World War II that shell-
fishing (surf clam) became a major industry on the East Coast. At that
time, an increased demand for high-protein food sources produced a
greatly increased interest in shell-fishing, which had previously been
confined to rather casual and peripheral operations such as dory raking.
The impact of dory raking was very limited in area, as work was seldom
carried out more than 1.5 miles from shore (Parker 1971). Its effect
on submerged sites would have been slight, and limited in most cases

to the recovery of a few odd artifacts.

The 1920's saw the introduction of scraper-type dredges, which left a
swath on the bottom 18 to 28 in wide and 6 to 9 in deep. With the ex-
pansion of the market, less dense clam beds were exploited with the aid
of the hydraulic jet dredge. This dredge impacts a bottom swath 40 to
84 in wide and may dig 12 to 20 in deep. At present it is used to
harvest surf clams (Parker 1971) and recent experiments have shown it
can be successfully used for ocean quahogs as well (National Fisherman,
Dec. 1977). The potential crop of quahogs harvested from between Canada
and Cape Hatteras has been estimated at 100 to 150 million bushels per
year, and it has been predicted that the U.S. production of quahogs
could grow to a yearly sustained catch of 150 million pounds yield of
meat per year (National Fisherman, Dec. 1977). Because established
clan-fishing grounds are shrinking as a result of pollution and over-
exploitation, jet dredging operations are being carried on at greater
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and greater distances offshore.

The impact of these operations on archaeological sites near the bottom
surface may be severe. Mathieson (1974), working from data obtained in
Maine, has shown that jet dredges may excavate 6 to 10 in into the blue
clay of the bottom. The recent development of mechanical oyster har-
vesters, which excavate a track 32 to 36 in wide and 3 to 4 in deep,
will also have an effect, similar to but not so deep as that of jet
dredging.

Airlife systems, very much like those used for archaeological excavation
(see Appendix B), have been shown to be effective for use in smaller
clam beds (Parker 1971). Quahog, oyster, and surf-clam fishing tends
to be concentrated in beds reasonably near the shore, while scallop-
dredging takes place at much greater depths and offshore distances,

an example being the Georges Banks (National Fisherman, Jan. 1978).

Scallop beds, generally on gravel, sand or sand/mud bottoms are dredged
all the way from the Gulf of St. Lawrence to Cape Hatteras. North of
Cape Cod, scallop beds lie just below the low tide line; further south,
they are found in the deeper, colder offshore water. However, the
richest known sea-scallop grounds are found between the 20- and 50-
fathom marks on the Georges Banks. Since sea scallops live on the bot-
tom surface, it is not necessary to excavate to recover them, but the
dredgers are dragged along the bottom, creating a certain minimal shal-
low disturbance. As an example of the fact that scallop dredging can
effect archaeological evidence is the experience of Foye Brown of North
Haven, Maine, who recovered a plummet and hammerstone from his scallop
dredge while working near Dogfish Island off Vinal Haven, Maine (Robert
Lewis, Maine State Museum, personal communication). In general, each
boat drags two ll-ft-wide dredges. While it is expected that these
activities will have only small impact on archaeological sites, it must
be noted that prehistoric artifacts have been recovered by scallop
dredges.

Offshore lobster dredging such as that now practiced on the Georges
Banks may well have an impact similar to that of other shellfish
dredging techniques.

In summary, the expected impact to archaeological sites from shell-
fishing occurs within the first two feet of the bottom surface, so that
in the case, at least, of jet dredging, impact to sites at those levels
may be severe. In view of the fact that annual shellfish yields are
expected to rise, archaeological impacts from these activities can also
be expected to rise.

5.3.2 Other human impacts

It is of course impossible to document every single one of the multiple
types of human impact to cultural resources on the CS. So far we have
reviewed the impacts derived from the fishing industry, but others still
remain to be considered.
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5.3.2.1 Coastal zone activities - The types of activities that may im-
pact archaeological sites close to shore have been evaluated by means of
a review of the Massachusetts Coastal Zone Management Program Environ-
mental Impact Statement. We feel that these classes of impact are rep-
resentative of those that prevail throughout the study area.

5.3.2.1.1 New private development - By far the largest portion of the
coastline along the study area is privately owned. For this reason,
there is little that can be done to control impacts of these properties
except in such cases as require Corps of Engineers permits or fall under
the purview of state or local ordinances.

The impacts from private development can be among the most destructive
to the archaeological resource base. This is due primarily to the fact
that private individuals have little knowledge of the fragility and the
importance of archaeological resources and, in a vast majority of cases,
are unaware of their existance in a specific project area. As is evi-
dent from other sections of this volume, any land disturbance has the
potential for destroying archaeological sites. Thus private individuals
proposing land modification have the power to destroy a large portion

of the nation's cultural heritage.

5.3.2.1.2 Harbor dredging and pier construction - The dredging of har-
bors and the construction of piers can have a severe effect on under-
water archaeological resources, principally by removing large amounts
of underwater soils that either contain archaeological material or

have hitherto served to protect sites that lie beneath them. Pier con-
struction may have a more severe impact on deeply buried sites because
of the deep footings required.

5.3.2.1.3 Cable laying - With the advent of communicatioms satellites,
cable laying for the purpose of international communication has been
greatly reduced or eliminated. However,cable is still laid for local
use in some cases, and may have some subsurface impact when it is buried,
although much of the cable laid in the earlier decades has had minimal
impact on cultural resources, having been laid on the bottom surface
rather than buried. It should be noted, also, that old, sometimes
disused cable can be a source of confusion to instruments used in lo-
cating historic shipping remains such as magnetometers.

5.3.2.1.4 Pipeline construction, coastal zone to the shoreline - Con-
struction in this area can be classified under two headings:

1) Dry-land construction
2) Wet-land construction

Conventional dry-land construction for a nominal size pipeline (36 in)
will require a right-of-way (ROW) of not less than 50 ft in width. This
allows room for the heavy equipment to maneuver and pass, and for a
spoils bank containing the excavated dirt. Ditching is usually done with
a back-hoe. The ditch is to be deep enough to allow for three ft of
cover over the top of the pipeline. Thus a 36 in pipe would require a
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ditch approximately five ft wide by six ft deep. The pipe is set in
with side-boom machinery equipped with tracks like the back-hoe. The
initial clearing and the use of this heavy equipment can destroy up to
three ft of the ROW's upper surface, depending upon soil conditionmns.

The ditch will be refilled, graded and resodded. Marsh construction
methods are determined by the amount of water and the depth. 1In some
cases if the water is deep enough, a barge is used. The pipe is

joined and "pushed" into the ditch. Should the marsh or swamp be shallow,
or thé soil condition such that the pipe will not bury itself naturally,
a ditch is again retuired. This ditching is done with a dragline either
from a barge or from padding placed in the marsh.

5.3.2.1.5 Pipeline construction, shoreline to the 10 ft water depth -
As in onshore conditions, this area requires that the pipe be buried
three ft deep. Ditching is normally done at the shoreline crossing with
a back-hoe or dragline. The offshore trenching will be done according
to the soil conditions listed below:

1) Dragline barge - silt, sand, clay

2) Water or air jet sled - silt, light sand
3) Bury plow - hard clay

4) Explosives - rock

The pipe is lowered into the trench from a small barge (spud barge).

It is moved along the route as the pipe is laid. Anchors may be used
as the water depth increases. An alternate method is called the 'beach
pull method." This method requires the pipe strings to be assembled

on the beach, then pulled into place and joined. Onshore, the beach
crossing requires a lot of dirt work (bulkheads, piers, etc.). A 200
ft right-of-way is normal in this shallow water.

All these activities that disturb the surface have the potential for
impacting sites which may be in the zones discussed.

5.3.2.1.6 1Industrial and sewage discharge - Although discharge of in-
dustrial waste and sewage does not impact the physical structure of
archaeological sites, it may be found to have altered the preservation
characteristics of the sites' environments by changing their pH,
anaerobic characteristics, or quantities and types of dissolved salts.

5.3.2.1.7 Disposal of dredge soil ~ Although the disposal of spoil from
dredging will not of itself directly affect the physical structure of

a submerged archaeological site, it may do so indirectly, either by
changing the anaerobic characteristics of the site's environment or by
altering the underwater topography in such a way as to increase erosion
of the site by current action. It may also alter the site's 'discover-
ability," by making it more difficult to detect or its "excavatability,"
by covering it with yards of undifferentiated overburden. At the same
time, it must be admitted that deposition of dredge spoil might serve

to protect a site from erosion already occurring.
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5.3.2.1.8 Flood- and erosion-prevention measures - Many parts of the
study area, most notably those coastal localities that are historically
susceptible to erosion by storms, have been or are being protected from
further damage by the excavation of offshore sand and gravel for the
purpose of beach nourishment, erosion prevention, or the creation of
dunes. Such operations may potentially destroy remains of historic
shipping in the sand or gravel layer, or remove protective covering
from prehistoric sites buried beneath them.

5.3.2.1.9 Mariculture - Since mariculture involves the possible exca-
vation of marshes and wet-lands, it has a potential for destroying pre-
historic sites in these environments, which have been shown to be par-
ticularly favorable for preserving certain types of archaeological ma-
terials not usually preserved in terrestrial sites (Robbins 1965).

5.3.2.1.10 Recreation - "The beach'" is of course proverbial as a magnet
for recreational activities of all types for persons of all ages, as
may be demonstrated by the rapidly increasing numbers of public beach
facilities under state, local and national auspices. In additionm,
recreation also takes place in certain other nearshore environments,
both above and below water.

5.3.2.1.10.1 Shore access - The provision of rights-of-way for public
access to the shore carries with it the potential for producing heavy
impacts to prehistoric archaeological sites. Primary impacts under

this heading include those resulting from the use of heavy construction
equipment and the concomittant erosion caused by wind, water or foot
traffic. A notable secondary impact is the opening up of previously
inaccessible areas where sites may exist (both historic and prehistoric),
to vandalism. :

5.3.2.1.10.2 Boating - The greatly increasing popularity of recreational
boating may have impacts very similar to those mentioned above under
Shore Access, with the exception that the areas affected are likely to

be even more remote--for example, offshore islands, where the construc-
tion of landing slips, piers, and campgrounds may seriously impact sites,
especially prehistoric ones, and render sites of all types more vulner-
able to vandalism.

5.3.2.1.10.3 Scuba diving - The growth of public interest in recrea-
tional scuba diving has the potential for both positive and negative
effects on underwater archaeological resources. On the one hand, scuba
divers engaged in treasure hunting may disrupt or even destroy the re-
mains of significant sites of the Historic Period. On the other hand,
there are instances in which scuba divers have aided archaeologists by
reporting the locations of previously unknown undersea sites, both
historic (wrecks) and prehistoric.

5.3.2.2 Offshore activities - Note: For the purpose of this report,
"offshore" is defined as the zone of federal jurisdiction that lies
beyond the 3-mile limit.
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5.3.2.2.1 Sand and gravel mining - The archaeological impacts of sand
and gravel mining in the offshore zone are similar to those that occur
in the coastal zone (5.3.2.1.8), except that an additional purpose of
mining activities in the offshore area is the borrowing of materials
for stabilization of oil and gas pipelines, such as is now taking place
in the North Sea (Guarino, personal communication). Increased mining
may also be expected to provide differentiated construction materials
to a growing eastern seaboard.

5.3.2.2.2. Offshore mineral extraction - The form of undersea mining
that is presently receiving the greatest attention from industry is the
extraction of manganese nodules, a resource that normally occurs at
depths much greater than those found on the CS. However, it is certain-
ly within the bounds of possibility that other mineral resources will in
the future be found to occur in commercially valuable concentrations

on the Shelf, and in that case, the dredging operations usually asso-
ciated with recovery of undersea minerals would be highly destructive

to any historic or prehistoric archaeological resources that lay in
their path.

5.3.2.2.3 Offshore dumping - The dumping of materials in offshore loca-
tions falls generally into four categories, each of which has its asso-
ciated types of archaeological impact:

a) Dumping of heavy materials may physically alter the integrity
of sites by crushing them, and also serves to restrict access.

b) Dumping of chemicals (such as arsenic, acids, alkalis, sewage)
may alter the preservation characteristics of undersea soils, thus
destroying preserved materials therein.

¢) Dumping of explosives restricts access to sites for all but
the fool-hardy.

d) Dumping for the purpose of creating artificial fishing reefs
combines the impacts listed under a) and c) above, namely, crushing
and restricting access.

5.3.2.2.4 Gas and oil construction - The following table (Table IV-9)
shows the archaeological impact of various operational CS activities.
It uses the item names and activity descriptions from Chapter 3

of the BLM's "Study Design for Resource Management Decisions" (BLM,
1978). While this section deals mainly with offshore impacts this
table includes some coastal zone activities.
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Table IV-9: Archaeological impacts of gas and oil construction.
Operation Phase Activity/Technology Used Pollutant/Agent Archaeological Impacts
1. Geophysical/ A. Seismic surveying A. Noise from explosives, A. Positive—may result
Evaluation sparkers, or acoustic in site location
B. Bottom sampling B. Disturbed sediments B. Negative—will disturb
(1) Coring surface and buried re-
(2) Dredging sources; positive—may
result in site location
2. 0i1 and Gas A. Rig fabrication A. Location of fabrication A. Waterfront land use =
Exploration facility site destruction
Dredging ) Destroy tidal-zone
sites
Filling May protect sites from
mechanical activity;
may destroy sites
chemically
B. Rig emplacement B. Rig location B.
Anchoring and (1) Disturbed surface (1) Disturb surface
installation sediments resources
{2) Disturbed subbottom (2) Disturb buried
sediments resources
C. Drilling C. Drill cuttings, drilling C. Site burial, site des-
muds and fluids truction through chem-
ical activity
D. Temporary rig servicing D. {Same as 2.A. above) D. (Same as 2.A above
(1) Logistic bases
(2) Service craft
3. Field Develop- A. Platform fabrication A. (Same as 2.A. above) A. (Same as 2.A. above)
ment
B. Platform installation B. (Same as 2.B. above) B. (Same as 2.B. above)
C. Drilling C. (Same as 2.C. above) C. (Same as 2.C. above)
D. Completion—installa- D. 0il and petroleum D. Chemical effects to
tion of "Christmas compounds historic shipping (as-
Tree," riser, and flow phalting) and chemical
lines and connection modification of sur-
of wellhead to flow face soils.
lines
Risers, connections, Disturb surface sites
flow lines
E. Routine rig operations E. (Same as 2.D. above) E. (Same as 2.D. above)
F. Platform servicing F. (Same as 2.E. above) F. (Same as 2.E. above)
(1) Permanent logistic
bases
(2) Service craft
4. Production A. Separation of oil/water A. Refinery location A. (Same as 2.A. above)
oil/gas, and scrubbing
B. Workover B. (Same as 2.C. and B. (Same as 2.c. and 3.D

3.D. above)

above)



Table IV-9 (continued):

IV-192

Archaeological impacts.

Operation Phase Activity/Technology Used Pollutant/Agent Archaeological Impacts
4. Production C. Improved recovery C. Chemical residues C. Chemical modification
{continued) (1) Fracturing of sites
(2) High pressure
reinjection
(3) Water/Detergent
Flooding
(4) Polymer floating
(5) Thermal techniques
5. Transportation A. Fabrication of trans- A, * A. *
and Storage portation and/or
storage facilities
B. Storage facility em- B. Storage facility B. Sea—surface site dis-
placement at sea or location turbance; ashore—site
ashore destruction
C. Transfer to tankers/ C. Chronic oil discharge C. (Same as 3.D. above)
barges from tank cleaning and
bilge pumping.
Sewage/effluent discharge
Atmospheric discharges
Disposal of debris
D. Construction and em- D. Pumping facility location D. Shore site destruction
g;2$$?§?:sof pumping Competition for labor
E. Routine tanker/barge E. (Same as 5.C. above) E. (Same as 5.C. above)
operations
F. Pipeline fabrication F. ** F. **
and emplacement Disturbed sediments Surface site distur-
Pipeline location bance
Competition for labor
G. Pipeline operations G. 0i1 G. (Same as 3.D. above)
6. Refining A. Constrgction or A. Refinery location A. (Same as 2.A. above)
éxpansion Dredging and filling
B. Processing B. Refinery emissions B. (Same as 4.C. above)

Waste disposal

* Fabrication of storage and transportation facilities will probably be done at existing facilities.

** Fabrication of pipe will probably be done at existing facilities.
activity are the same as for those of any steel fabrication plant.

Impacts associated with this activity are the same as those for any steel fabrication plant.

Impacts associated with this
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6.0 MANAGEMENT STRATEGIES

Management strategies are designed to mitigate conflicts between recog-
nized impacts to resources and planned development. We say planned de-
velopment because management is virtually impossible in unplanned sit-

uations. However, regulatory agencies with this study in hand may also
be in a better position to assess the destructive effects of unplanned

activities on resources.

The following management strategies take the form of recommendations
for impact mitigation and are arranged according to the impacts iden-
tified in Section 5.0 (Natural and Human Conflicts with Known or Ex-
pected Resources).

6.1 General Management Strategies

As data in Volumes II and III indicate, much work remains to be done on
the location and assessment of cultural resources in the study area, es-
pecially along the coastline, which may be expected to experience heavy
pressure from public and private development and natural erosional
forces. Therefore, we recommend that each state implement a comprehen-
sive program of locational studies in the coastal zone, with the specific
purpose of identifying any sites endangered by natural processes or by
human activity. Next, we recommend that each state begin a thorough re-
view of existing state and local regulations governing land use in the
coastal zone, so that it may identify and remedy any deficiencies in such
legislation.

6.2 Specific Management Strategies

6.2.1 Impacts from fishing

Although the impacts of shell- and fin-fishing upon deeply buried archaeo-
logical sites appear at this time to be minimal, impacts to sites on or
near the surface may be very severe.

It will be very difficult to regulate the choices made by fishermen as
to where and how they work, for which reason we do not recommend the
development of any new legislation or regulations to be applied to the
fishing industry. At the same time, fishermen should be made aware of
the valuable contributions they can make to archaeological knowledge by
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reporting to the proper authorities (that is, the State Historic Pre-
servation Officer) the location and nature of any archaeological ma-
terials they may recover in the course of their operations. There are
several mechanisms that may be used to accomplish this goal:

1. Direct discussions between the SHPO and the local fishing
community.

2. The writing of articles for journals such as the "National
Fisherman" on the research value of archaeological resources
and the correct manner of reporting them.

3. Giving of credit to individual fishermen involved in any pub-
lished reports of archaeological sites discovered in this
manner.

4. Institution of a program to encourage fishermen to report sunken
shipping that may be a hazard to navigation or to fishing gear
not only to navigation authorities but to the SHPO. Informa-
tion on possible archaeological sites beyond the three-mile
limit (that is, on federal property) should be reported to the
BLM directly.

6.2.2 Impacts from coastal-zone activities

Any activities that will result in disturbing coastal lands or the near-
shore bottom surface should be evaluated for their cultural resource
potential through one of several survey strategies.

6.2.3 Impacts from recreational and boating activities

Although archaeological surveys should be conducted in connection with
any projected development of recreational facilities, it will be very
difficult to control the activities of members of the public who use
such facilities, or of private individuals engaged in recreational
pursuits such as boating and scuba-diving. Accordingly, we recommend

a well-thought-out program of public education which will encourage a
responsible attitude toward archaeological resources (which are after
all the property of the public), and discourage destructive activities
such as vandalism. In no case should the location of any archaeological
site be marked or disclosed to the press or general public unless ade-
quate precautions have been undertaken to protect the sites against
destruction by looting. At the same time, any sites discovered by users
of a recreational facility should be promptly reported to the SHPO and
appropriate agency and the value of such discovery and recognition of
the discoverer given due emphasis.

6.2.4 Impacts of offshore activities

6.2.4.1 Sand and gravel mining - Sand and gravel mining has not yet had
any major impact on the CS, except in the instance of nearshore activi-

ties for the purpose of beach stabilization. However, with the increase
in these activities that is associated with oil and gas exploitation and
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with an increased need for construction materials, one may expect a

steep upswing in sand and gravel mining of the kind now being experienced
in the North Sea. Therefore, environmental impact statements and
permitting procedures relating to future o0il and gas exploration and

sand or gravel extraction for construction will have to address the

types of expected impacts to archaeological properties.

6.2.4.2 Offshore mining - At present, offshore mining activities are
confined to depths greater than those found on the CS, but the possi-
bility exists that commercially valuable mineral resources will be

found there at some future time. Accordingly, the BLM and U.S. Geologi~
cal Survey should be aware of the types of impacts to archaeological
properties that may result from undersea mining, and should integrate
the archaeological element into its planning and permitting procedures.

6.2.4.3 Offshore dumping - Although alternatives to the offshore dumping
of sludge, acid, and other noxious or hazardous materials are currently
being developed, such dumping is still going on in the study area. In-
deed, sewage sludge from New York City is currently being disposed of 12
miles offshore in the Hudson Canyon (Seaport 1978), one of the areas
pinpointed in this report as being most likely to contain preserved
subaerial surfaces (Vol. I). The fact that this type of sludge dumping
is a potential hazard to archaeological properties should be added to
the other arguments advanced against this practice. At the same time,
it should be borne in mind that these archaeological impacts are pre-
dicted, not demonstrated. It would be very helpful to resource managers
if bottom studies could be undertaken in order to determine what, if
any, chemical changes in submerged sediments actually occur as a result
of sludge dumping, since chemical changes constitute the major type

of archaeological impact predicted from such dumping.

6.2.4.4 0il and gas development - By far the most extensive types of
new impact to archaeological properties that may be foreseen for the CS
in the study area are those that are occurring as a result of oil and
gas development. For this reason, we intend to treat this type of
development separately, addressing both offshore and onshore facilities
and their associated impacts. The framework for this discussion will
be the BLM's "Study Design for Resource Management Decisions: OCS 0il
and Gas Development and the Environment", modified for a more general
audience of resource managers.

The following discussion, like the "Study Design", is developed around
certain questions that resource managers ask about cultural resources.
In essence these questions can be stated as follows: Where are cultural
resources? What are the impacts to cultural resources? and What is cost-
effective (socially efficient) mitigation of impact?

6.2.4.4.1 Q) Where are cultural resources on the CS? - A) The previous
volumes of this study give the resource manager a view of the likelihood
that prehistoric sites are preserved on the CS, the potential type, size,
and distribution of prehistoric sites through time, and the expected
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density and distribution of wrecked shipping on the CS. This volume
integrates these data to give the resource manager a view of the present-
ly expected type, size, time period, distribution, and integrity of all
cultural resources on the CS. The inventories have been acquired and
documented to the nearest-leaseblock level, in order to maintain their
security and preserve these data from misuse by unauthorized persons.
Cultural resource zones have been defined as a result of integrating
historic shipping with preserved archaeology. Figures IV-42 to IV-51
and Table 10 (Section 7.4) illustrate and describe these zones. They
appear in Section 7.4 because they are accompanied by recommended sur-
vey strategies and are thus classifiable as recommendations.

6.2.4.4.2 Q) What are the impacts to cultural resources? - To expand
upon the above question, - what losses due to damage of archaeological
and historic resources or gains by discovery can be expected as a re-
sult of a land-use proposal, or what damage to or enhanced preservation
of these resources will result from oil spills? A) The losses due to
damage of archaeological and historic resources as a result of any land-
use proposal may be assessed with the aid of this report in the early
stages, and in greater detail as those further reports required in more
advanced stages of planning provide better data and more solid recommen-—
dations from which to work. It should be noted, however, that the
losses described in these reports will be exclusively those to the
archaeological data base, and not, as elsewhere specified, economic in
nature. Some would argue that the mere consideration of archaeological
impacts entails economic losses, and we will discuss socially efficient
mitigating measures below. The primary loss from the destruction of
archaeological resources is the loss of valuable scientific information.
Contrary to what is generally supposed, this information has broad po-
tential applications beyond the narrow bounds of one academic discipline.
Scientists of many disciplines are coming to understand the value for
their own research needs of data locked in archaeological sites. These
disciplines include, but are not limited to, climatology, geography,
ecology, geology, and biology. Thus it can be said that archaeological
sites have become much more valuable to science in general in the last
few years. 1In addition, many anthropologists and archaeologists share
our view that data of the kind that may be recovered from sites on the
CS may assist humanity in its effort to understand the processes that
drive both cultural change and the environmental interactions that ul-
timately make it possible or impossible for our species to survive on
the planet Earth. We also wish to point out that, as stated below, it is
possible that distinct benefits to archaeology may accrue from oil and
gas development and that these possible benefits should be taken into
consideration in any decision-making process.

In the event of an oil spill, resources that have been determined eligi-
ble for the National Register of Historic Places will come under the
protection of Section 106 of the National Historic Preservation Act.
However, the vast majority of known (and unknown) archaeological
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resources in the tidal zone (that zone where we expect the greatest
danger to cultural resources from oil spills) have not been evaluated

as to their eligibility for the NR. Until such evaluations are complete,
it will be impossible to determine the full impact of oil spills on

the resource base.

It is entirely possible that oil spills may actually serve to protect
archaeological resources by reducing the physical impact upon them of
wave energy and/or sealing them off from oxygen and creating an anaero-
bic condition inimical to decay of organic materials or corrosion of
metals. At the same time, o0il may modify the chemical characteristics
of overlying soils, though it is impossible to know whether this effect
would be positive or negative. Any land-moving operations undertaken
as part of spill clean-up would probably be entirely negative in their
effects.

Resources that may be impacted by oil spills are those in the tidal

zone. The impacts will be of two kinds: the mixing of the oil itself
with the surface materials of the site, producing as-yet-unknown physi-
cal and chemical effects; and disturbance of the land surface incidental
to clean-up activities such as bulldozing. While this study has identi-
fied many of the resources in the tidal zone, it is clearly not a compre-
hensive listing of all such sites. Therefore, it is important, when
assessing the possible archaeological impact of o0il spills, to take into
account not only the known but the probable locations of sites.

While this study has identified resources with sufficient specificity
for the environmental statement (that is, tract-specifically or to the
nearest two to five km of coastline) (BLM "Study Design"), further
activities cannot be carried out until we are in possession of more
detail. Thus, in the development of the Exploration Plan, the locations
of specific sites which may be impacted by the proposed exploration
should be identified. Since exploration in the study area will probably
be performed from floating drill rigs (Philip Thomas, personal communi-
cation), expected impact to the bottom will arise only from the drilling
template, subsequent drilling, and disposition of drilling muds. The
evaluation of potential archaeological impact can be accomplished by
means of an appropriately applied hazards analysis. Mitigation may be
assured by avoidance of any areas indicated by the survey to be highly
likely to contain cultural resources. If avoidance is judged undesirable
because of other factors, intensive locational surveys must be performed
in order to determine the exact locations of any resources to be
impacted. If no resources are discovered, then the exploration may con-
tinue. However, if resources are discovered, it should still be pos-
sible to avoid them by accurate placement of the drilling template,

thus obviating the necessity for expensive site evaluation and excava-
tion. We wish to emphasize here that even the reporting of previously
unknown sites will constitute a valuable scientific contribution which
may, among other things, assist in verifying the models developed in
this report.
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In the development of transportation-management plans, the specific
locations of sites to be impacted by pipeline routings, platform place-
ment, establishment of onshore facilities and other land-disturbing
activities must be identified. This may be accomplished by a recon-
naissance survey or hazards analysis, either on land or offshore, as
part of early planning activities for possible pipeline corridors or
offshore platforms. When more detailed planning is undertaken, an
attempt should be made to avoid those locations that have a high prob-
ability for containing archaeological resources. If such avoidance is
impractical, then an intensive survey must be performed in order to
determine the exact locations of any resources to be impacted. If,
after the intensive survey, avoidance is still judged to be impossible,
the sites must then be evaluated in order to determine whether or not
they are eligible for the NR.

The expected damage to cultural resources will vary according to the

type of proposed activity. The construction of onshore facilities

may disturb large areas and thus destroy one or more entire sites,

while the excavation of a pipeline trench may only impact narrow sec-
tions of any site encountered, and the establishment of platforms will
have only a limited effect on deeply buried sites, but cause considerable
damage to sites on or near the surface. Table IV-9 details the impacts
associated with various activities.

Resources that have been determined eligible for the NR will come under
the protection of Section 106 of the National Historic Preservation Act.
As discussed earlier, the vast majority of archaeological resources in
the study area have not been evaluated to determine their eligibility
for the NR.

An important factor in this discussion is that, as we have demonstrated
elsewhere in this study, cultural resources on the CS are to be located
not only horizontally (in terms of submerged and/or buried subaerial
surfaces), but vertically (in terms of the depth at which they may be
buried by protective sediments). Thus we must ascertain the depth at
which cultural resources may be expected to occur in the impact area.

For example, the laying of a pipeline by plow-trenching, which may dis-
turb an area two m deep by six m wide (0il and Gas Journal, May 8, 1978),
may not destroy a prehistoric site located 12-15 m beneath the "surficial
sand sheet.'" On the other hand, footings for platforms, which may go
down many meters, will disturb such a site. Similarly, sites on the
bottom surface may be impacted by anchor drag or many other types of
superficial disturbance. We have tried here to identify the depths of
expected impacts from various types of offshore activities so that
appropriate survey strategies may be selected for each case. Consider
the situation in which a pipeline will disturb the top two m of bottom
surface in an area where predictions indicate either a sunken ship (on
the bottom surface) or a prehistoric archaeological site (at a depth

of 12-15 m) may be found. The desired survey strategy will be designed
to locate only the wrecked ship, as the prehistoric site will not be
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impacted by this particular activity.

In contrast to the foregoing discussion of negative impacts is the
possibility that there may be positive benefits to cultural resources
from oil and gas development. At present, the predictions about site
location that we have been able to make in this report rest on an inade-
quate data base. Thus, even in cases where all site location procedures
have been followed and no sites have been found, it will still be im-
portant to watch for unpredicted archaeological sites that may be en-
countered in the course of land-moving operations on the sea bottom.
Since we are predicting that portions of the CS may contain exceptionally
ancient Paleo-Indian sites displaying organic preservation superior to
that known from any comparable sites anywhere in the world, the public
relations benefits accruing to any exploration or development firm that
uncovered such a site or sites could be considerable. An additional
point is that a discovery of this kind might easily be made in the
course of normal exploration or development activities. It cannot be
emphasized too strongly that discovery of an example of Paleo-Indian
site or certain other types of site would constitute an extremely sig-
nificant contribution to mankind's knowledge of its past.

6.2.4.4.3 Q) What is cost-effective mitigation? - A) The socially
efficient level of investment in mitigation of impacts is difficult to
assess, since the value of a given cultural resource may be inestimable.
An example of the way in which such a socially efficient level of in-
vestment in mitigation may be determined has been given by the BLM in
its "Study Design".

"When the planned investment in a mitigating measure reduces
expected damage by an amount equal to the social rate of dis-
count, the investment is socially efficient. For example,
if commercial fishing losses due to placement of onshore
and offshore OCS related structures was projected to be

$10 million, then clearly the investment of $20 million

to avoid this damage would not be appropriate. If an
investment of $9.1 million would eliminate the projected
loss, and the social discount rate is 10%, the investment
would be socially efficient. It should be noted that

with respect to marine and coastal ecosystems, expected
dollar damages cannot be determined. Where populations

or habitants are defined as having high biologic or

social value, it is assumed that whatever investment

is necessary to reduce damage to an acceptable level

of risk of interference with ecological relationships

is socially efficient.”

Since it is equally true that the intrinsic value of archaeological
sites cannot be assigned a dollar figure, we suggest that in any case
where the cost of avoiding a site is less than that of Site Evaluation
and 100% excavation (see Appendix B for typical field strategies) the
socially efficient option is avoidance. This statement assumes, as
required by the relevant federal regulations, that any site considered
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for mitigation or avoidance has been judged "significant” in terms of
the criteria for inclusion on the National Register of Historic Places.
A discussion of the nature of archaeological significance may be found
above.

After arcaheological sites have been located through survey, and after
they have been determined eligible for the NR on the basis of Site
Evaluation, the level of investment in mitigating measures may be dis-
cussed. These discussions will most often result in the preparation
of memoranda of agreement indicating appropriate mitigation measures.
We have just considered an approach to social efficiency in mitigation
planning in terms of trading off the coast of evaluation and complete
excavation against project modification. In some cases, operating
orders and special stipulations can be developed in order to implement
the memorandum/memoranda of agreement that result from site evaluation
and eligibility determination. At the same time, tract deletions may
be implemented if Intensive Survey has indicated large concentrations
of potentially eligible cultural resources and the cost-benefit of
mitigating the impact will be less than that of avoiding the area
completely, as a result of the uncertainty inherent in tract development
potential.
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7.0 RECOMMENDATIONS

7.1 General Recommendations

7.1.1 Philosophy behind recommendations

We think it appropriate to stipulate at the outset that there is a
philosophical outlook behind the following recommendations concerning
suitable action to be taken in mitigating impacts to historic or pre-
historic resources located on the Continental Shelf. Stated simply, this
philosophy is one based on our current state of ignorance. Since we do
not really know anything substantive about the nature or distribution of
sites on the CS, it would be pointless for us to adopt a hardline "pre-
servationist'" position concerning the "wise use' of these submerged cul-
tural resources. In short, we consider that any recovery of data will
leave us further ahead than we were before, and for this reason, we do
not advocate the indefinite delaying or "turning off'" of projects that
may impact the submerged CS environment.

The recommendations set forth in this volume will be of two types. Gen-
eral recommendations will address assessments of any modification to
existing or pending federal regulations concerning activities and each
state's Coastal Zone Management Statement (the latter being in many
forms, from drafts to accepted final versions). In the event that
Coastal Zone Management Statements are already accepted, recommendations
will be made for improving any inadequate impact-mitigation plans that
may be included. If the statements are in process of preparation, mea-
sure for strengthening their archaeological input will be suggested.

Specific recommendations will deal with the various classes of impacts
that were identified in Section 5.0. It should be noted that impacts
treated there included those presently known to be occurring and those
readily predictible for the future, but also that there are additional
types of impact that may easily develop in years to come.

The point to be made here is that any activity that disturbs the undersea
surface, penetrates bottom sediments, or chemically modified undersea
deposits on the CS is likely to have an impact on whatever archaeological
properties may lie in its path.

7.1.2 Summary of general recommendations
The following is a summary of general recommendations for the mitigation
of impacts identified in various other sections of this volume.

1. States and agencies responsible for coastal zones should initi-
ate locational surveys to locate sites undergoing or subject to
coastal erosional processes.

2. States should review their coastal zone management programs with
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a view toward locating those presently unknown resources that
may be eligible for inclusion in the National Register.

3. Programs of public education should be initiated by states,
federal agencies, and archaeologists to inform fishermen, rec-
reational land-users, commercial land-users and private land
developers of the fragility of cultural resources and the
valuable contributions to science that can be made by reporting
the locations of sites discovered in their day to day activi-
ties.

4, Commercial land-users and land-using agencies should integrate
the location of cultural resources into their land use planning.
Cooperation between resource managers and land users is the
most cost effective use of the taxpayer's dollar to meet the
growth and resource management needs of the nation.

7.1.3 Recommended changes to proposed regulations

The USGS has recently issued and called for comment on a set of regula-
tions entitled 30 CFR, Part 251, "Geological and Geophysical Explorations
of the Outer Continental Shelf." These proposed regulations amend those
that currently govern activities on the CS and result from a policy de-
cision by the Secretary of the Interior. In reviewing these regulationms,
we have some comments to offer regarding the adequacy or inadequacy of
their consideration of cultural resources. What follows are detailed
recommendations for dealing with those deficiencies. These comments
address specific sections which are quoted herein. The full body of pro-
posed regulation is found in Appendix F.

1) 251.3 Definitions.

(h) Permit. The contract or agreement approved for a specified
period of not more than 1 year under which a person acquires the
right of conduct (1) geological exploration for mineral resources,
(2) geophysical exploration for mineral resources, or (3) geological
and geophysical exploration for scientific research which includes
the use of solid or liquid explosives or a deep stratigraphic test.

Comment on Section 251.3

It is important to note, under h) Permits, thut allowance should be
made for the examination by archaeologists committed to the SOPA code of
ethics (see Appendix F) of results obtained from geological and geophysi-
cal exploration for mineral resources.

An additional definition should be provided for cultural resources. Such
a definition should be developed by knowledgeable individuals within the

federal bureaucracy in consultation with the professional archaeological

community.
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2) 251.4 TFunctions of Director.

The Director shall regulate all operations and other activities
under this Part and perform all duties prescribed by this part.

In order to do so effectively, the Director is authorized to issue
OCS Orders and other written and oral orders and to take all other
actions necessary to carry out the provisions of this part and

to prevent damage to, or waste of, any natural resource or injury
to life and property from any activity hereunder. The Director
shall confirm oral orders in writing as soon as possible.

Comment on Section 251.4

Cultural resources should be considered as well as natural resources.
3) 251.5 Requirement of notices and permits.

(b) Geological or geophysical exploration for scientific research.

1. A person may not conduct geological and geophysical exploration for
scientific research without a permit if the exploration includes the
use of solid or liquid explosives or a deep stratigraphic test.
Separate permits will be issued for geological exploration for scien-
tific research and for geophysical exploration for scientific re-
search,

2. A person may conduct geological and geophysical exploration for
scientific research without a permit if the exploration does not
include the use of solid or liquid explosives or a deep stratigraphic
test. However, the person must file with the Director a notice of
intent to conduct exploration which does not involve such explosives
or a deep stratigraphic test at least 30 days prior to commencing the
exploration. Shallow test drilling may not be conducted if within
21 days of the filing of the notice the Director rejects the notice
by sending a statement of rejection by certified mail to the person
who filed the notice. A statement of rejection may suggest changes
in the notice which, if filed again, may render the notice accepta-
ble to the Director.

Comment on Section 251.5(b) 1 and Section 251.5(b) 2.

(b)1. Permits for scientific research should include survey
activities designed to locate, identify, and recover data from
cultural resources.

(b)2. Shallow test drilling may be especially useful for cultural-
resource identification.

4) 251.8 General conditions of notices and permits

(b) General restrictions on operations. Exploration authorized
under this part shall be conducted so that operations do not:
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6. Disturb cultural resources, including sites, structures, or
objects of historical or archaeological significance.

(c) Report of hydrocarbon shows, hydrocarbon discoveries, or ad-
verse effects. Any person conducting exploration under this part
shall immediately report to the Director any hydrocarbon shows, pos-
sible hydrocarbon discoveries, or any adverse effects of the explo-
ration on the environment, aquatic life, cultural resources, or

uses of the area in which the exploration is conducted.

Comment on Section 251.8

5)

6)

(b)6. It is not clear how cultural resources will be identified,
although disturbance of such resources may be important to the
scientific community. It should be recognized that planning for
impact avoidance requires close cooperation between land users and
cultural resource managers.

(c) There seems to be no mechanism for reporting potential adverse
impacts to cultural resources.

251.9 Test drilling under notices and permits.

General comment: With the proper cooperation between land users and
cultural resource managers, shallow test drilling can lead to the
identification of cultural resource potential. The drilling plan
should specify the means that will be used to identify and assess
impacts to cultural resources. It should also address the question
of possible impacts to cultural resources resulting from oil spills
or other natural or man-made accidents.

251.9 Test drilling under notices and permits

(v) High resolution geophysical data, processed geophysical infor-
mation, and interpreted geophysical information from, but not
limited to, bathymetric, side-scan sonar, and magnetometer systems
collected across any proposed drilling location so as to permit
determination of shallow structural detail in the vicinity of the
proposed test, and for stratigraphic tests proposed to depths great-
er than 1,000 feet (304.8 meters) below the mudline, common depth
point seismic data from the area of the proposed test location, and
processed geophysical information and interpreted geophysical in-
formation therefrom.

Comments on Section 251.9

(v) It is imperitive to note that if explorers and cultural-resource
managers cooperate, they can use the techniques described in this
section to locate and assess important cultural resources, thus
assisting in their protection. These data will be important inputs
to the Environmental Reports (VI) in its assessment of the "signifi-
cant environmental consequences of the proposed activities" as they
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relate to cultural resources.
251.9 Test drilling under notices and permits

(vi) An Environmental Report. At the same time the permittee
submits a proposed plan to the Director, he shall submit an En-
vironmental Report. The report shall address all activities in-
cluded in the proposed plan and shall identify all environmental
and safety features required by law, together with such additional
measures as the permittee proposes to employ. The report shall
be as detailed as necessary to enable identification and evaluation
of the significant environmental consequences of the proposed activ-
ities and shall include all information available to the permittee
at the time of submission. The Environmental Report shall include
data and information obtained or developed by the permittee, to-
gether with other sources. The permittee shall cross-reference in-
formation in the most recent applicable environmental documents and
shall summarize pertinent information contained in other published,
accredited reports. The report shall clearly identify the source of
all data and information contained therein. The Environmental Report
may be tiered to other environmental documents or Environmental Re-
ports for the same or adjacent areas. Specific guidelines for im-
plementing this section will be issued by the Director. The En-
vironmental Report shall contain the following sections:
(A) Description of the Proposed Action. This section shall
briefly summarize the nature and scope of the proposed action
contained in the proposed plan. This section shall include, but
not be limited to, the following: Company and operator name,
objective of the proposed action, a description and location of
vessels or platforms, and time frames for completion of wvarious
functions. In describing the proposed action, the report will
also include a discussion of equipment, a discussion of oil spill
contingency plans, statements of certification of comnsistency
with appropriate coastal zone management programs when applica-
ble, a comprehensive list of new or unusual technologies to be
used, a detailed description of these technologies, the location
of travel routes for supplies and personnel, the kinds and
approximate quantities of emergy to be used, and the environmental
monitoring systems proposed for use by the permittee. The pro-
posed action section will also include suitable maps and diagrams
showing details of the proposed project layout.

(B) Description of existing environment. This section is to
contain a narrative description of the existing environment, and
emphasis shall be placed on those environmental values that may
be affected by the proposed action. This section shall include,
but not be limited to, discussion of the following: Geology,
physical oceanography, other uses of the area, flora and fauna,
cultural resources, socioeconomics, and existing environmental
monitoring systems, other unusual or unique characteristics
which may be affected by the drilling.
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(C) Impact evaluation and mitigating measures. This section
shall contain a narrative description or tabulation of the
probable impacts of the proposed action on the environment and
existing mitigating measures, as well as measures which have
been proposed in the plan, to mitigate the impacts.

(D) Alternatives to the proposed action. This section shall

- discuss all relevant alternatives to the proposed action or
major segments of the proposed action which would result in less
risk of adverse environmental impacts.

(E) Unavoidable adverse environmental effects of the proposed
action. Any unavoidable or irreversible adverse environmental
effects that could occur as a result of the proposed action
shall be summarized in this section.

The permittee shall, when required, submit an appropriate num-
ber of copies of each Environmental Report to permit the Director
to transmit a copy to the Governor and Coastal Zone Management
Agency of each affected State and to the United States Office

of Coastal Zone Management. This director shall transmit such
copies at the same time he transmits copies of the applicable
plan. The Director shall also make copies of the Environmental
Report available to the public, in accordance with the Freedom
of Information Act.

Comments on Section 251.9 (vi)

There does not seem to be enough detailed description of the way cultural
resources are assessed and evaluated in the specifications for the con-
tents of this report (including the NEPA Guidelines of the recently re-
vised 36 CFR 800.

8)

251.9

(d) Cultural resources. Any person who holds a permit authorizing

a deep stratigraphic test shall, if requested by the Director, con-
duct studies sufficient to determine the possible existence of any
cultural resources, including sites, structures, or objects of his-
torical or archaeological significant (sic) that may be affected by
such drilling, and shall report the findings of the studies to the
Director. Any person who holds a permit authorizing shallow test:
drilling or who has filed a notice for shallow test drilling may be
required to conduct such studies at the discretion of the Director.
If any study indicates the possible presence of a cultural resource,
a full explanation will be included in the report. The person shall
take no action that may result in the disturbance of cultural re-
sources without the prior approval of the Director, and if any cul-
tural resource is discovered during a test, the person shall imme-
diately report the finding to the Director and make every reasonable
effort to preserve and protect the cultural resource from damage
until the Director has given directions as to its preservation.
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Comment on Section 251.9 (d)

The discussion of cultural resources in this section is adequate as far
as it goes, but there are other types of testing besides deep or shallow
stratigraphic testing that will reveal the presence of cultural resources,
and the results of these other types of tests should be reported to the
Director. Examples are sub-bottom profiling, side-scan sonar, magneto-
metry, and a host of others discussed in this volume.

7.2 Recommended Changes To Present Methods Cf Cultural-Resources
Evaluation Associated With 0il And Gas Development

In assessing present cultural-resource-evaluation practices as they re-
late to impacts of oil and gas exploration on cultural resources, we have
asked Mr. Joe Guarino of H. 0. Mohr and Associates Inc., Houston, Texas,
to identify the methods of cultural resource assessment now used by

firms engaged in leasing for oil and gas exploration and/or production

in the Gulf of Mexico. The adequacy or inadequacy of these practices
may in turn constitute a guideline for procedures to be undertaken in

the North and Mid-Atlantic study area.

7.2.1 Pipeline routing and survey, coastal zone to shoreline

7.2,1.1 Present practices - The onshore pre-lay archaeological survey
consists of a library search and walkover. If marsh or swamp is en-
countered, helicopter flyover is substituted for walkover.

7.2.1.2 Recommended practice -~ The above procedure is clearly inade-
quate to locate all of the resources that may be impacted in the course
of pipeline construction. Library research identifies only sites that
are well known and/or obvious, while a walkover identifies only surface
manifestations of previously unknown sites, although it also makes it
possible to assess any previous disturbance that may have destroyed
whatever sites were present. We recommend that if a pipeline corridor
is in the final evaluation stage, Intensive (land) archaeological survey
be instituted (Appendix B). Swamp or marsh sites (as distinct from
submerged ocean sites) should be treated differently. Library search

is just as inadequate to locate previously unknown marsh sites as in the
terrestrial case described above, while a helicopter flyover offers
little possibility of locating historic or prehistoric sites buried in
the marsh or swamp environment. Arnold (1979) has described a pro-
cedure of helicopter-borne magnetometer exploration and R. Anuskiewicz
of the U.S. Army Corps of Engineers (personal communication) has been
testing methods of coring in shallow-water situations. Intensive survey
(nearshore) should be instituted in this case (Appendix B).

7.2.2 Pipeline routing from the shoreline to the 10-foot water depth
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7.2.2.1 Present practices -~ According to Mr. Guarino of H. 0. Mohr and
Associates, this zone receives the least adequate cultural-resource sur-
vey of any potential study area. This is partially due to the fact that
most vessels designed for pipeline survey draw too much water to operate
in depths less than 10 ft. Small boats could handle a small magneto-
meter, however, although it would be difficult to take cores and vir-
tually impossible to use the side-scan sonar and sub-bottom profiler.

In present practices, these areas are not surveyed at all, and only a
library search is performed. As we have said in other parts of this
report, the area inside the present five-fathom (30-ft) mark is that
with the greatest potential for containing the remains of historic
shipping, and is also the area where a large fraction of prehistoric
and Contact Period (when European explorers made contact with native
peoples) sites may be found (see Figs. IV-11 to IV-20). It is un-
fortunate that this particular zone should be the one to be skimped by
current procedures.

7.2.2.2 Recommended practice - Once the right-of-way has been establish-
ed in detail, it will be important to locate any sites that lie within
its corridor at this depth. The recommended locational strategies will
be found in Appendix B of this report. These may be used as a basis for
the appropriate federal agencies to generate regulations.

7.2.3 Pipeline routing from the 10-foot to 600-foot depth

Present practices - Information is taken and recorded by side-

scan sonar, sub-bottom profiling, magnetometer, and core samples, and
the raw data given to archaeologists. This present practice is, to
put it bluntly, inadequate for cultural-resource identification.

One major problem is that few if any marine archaeologists have the
training that is required for competent interpretation of raw data from
side-scan sonar or sub-bottom profiling. What usually happens in prac-
tice is that the archaeologist on the project is given only the raw
seismic data to work with and never sees the reduced, mapped out data
produced later by the project geophysicist. It would be much more pro-
ductive and cost-efficient if site-locational information were derived
from the reduced data, either by geophysicists who have been briefed

on what to look for, or by marine archaeologists with access to the
reduced data. It must be remembered, however, that the reduced seismic
data will serve only to give an idea of where sites may be, and cannot
be considered a tool for pinpointing actual site locations. In some
cases wreck marks which are bottom scour and sand ridges, that result
from bottom sediment transport around wrecks and are distinctive in
shape with respect to wreck orientation and bottom condition are identi-
fiable on side-scan data and can be used to pinpoint the locations of
possible wrecks. These areas should be subjected to intensive magneto-
meter scan for confirmation of wreck location.

Since the lessor is sometimes the party who perform these kinds of sur-
veys (except in the case of hazards analysis) and since the data are
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often capable of a number of interpretations, some more favorable to the
lessor than others, the reduced data and their accompanying operating
logs should form a part of any submittals of documentation associated
with the Transportation Management Plan and the Development and Pro-
duction Plan. In this way, qualified agency personnel may review the
information upon which conclusions about the presence or absence of
potential sites are based.

A second difficulty with present practice in pipeline routing at these
depths lies with magnetometer survey. We will document (Appendix B) the
inadequacy of this type of instrumentation to locate the remains of most
early shipping because these contain less ferrous metal than is required
to produce a detectable magnetic anomaly unless the survey vessel happens
to pass very close to them. Thus it is precisely those wrecks that are
potentially the most interesting, namely the earliest, that are likely
to be missed by the standard magnetometer search. Magnetic anomalies
usually show up as point sources. Since magnetometry results are
customarily analyzed for other purposes by the project geophysicist, and
since it is relatively simple to route pipelines around such sources
without further investigation, there seems little reason to bring in an
archaeologist at all in the preliminary stage of survey. The project
geophysicist, or even the magnetometer technician, can simply note the
locations of anomalies without attempting to determine whether they re-
sult from sunken shipping or other causes.

This study has defined, as accurately as possible, given the current
state of the data base, those portions of the study area where pre-
historic and/or historic cultural resources may be expected to occur. It
is therefore unnecessary to engage in future work until the proposed
locations of offshore facilities are more accurately known. The pre-
lay survey or hazard analysis will ordinarily provide the information
required for a reconnaissance archaeological survey. If, after such
surveys, locations of proposed offshore facilities are found to lie in
zones of high archaeological probability, that is the time to institute
intensive survey procedures, detailed recommendations for which will be
found in the section on field strategies (Appendix B).

7.2.4 Offshore platforms

7.2.4.1 Present practices - Survey performed before installation of
offshore platforms usually uses the same complement of instruments as
that described above under Pipeline Survey (7.2.3), and is just as ade-
quate. The only necessary data that are not available before installa-
tion are the results of deep stability coring.

7.2.4.2 Recommended practice - We recommend the same procedures as
those described above under Pipelines (7.2.3), with the reminder that
platform installation generally disturbs bottom sediments right down to
bedrock, so that any sites beneath a platform are sure to suffer some
impact, no matter what their depth.
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7.2.5 Recommended additions or changes to present underwater archaeolog-
ical practices

While Appendix B describes the current state of the art in archaeological
methodology we feel it important to discuss some of the expected advances
in this area and to recommend changes to current practice as appropriate.

7.2.5.1 Reconnaissance or, preliminary survey (offshore) - Presently

of major importance to reconnaissance survey in offshore areas are three
types of instrumentation. Of these, the sub-bottom profiler and the
side-scan sonar may be treated together. The two patterns presently in
use with these instruments are generally adequate, and in the case of the
profiler, no important technical innovations seem imminent. New devel-
opments are constantly taking place, however, and there are two ad-
vances in side-scan sonar that may have an effect on archaeological sur-
vey. One is the SMS 960 system of EG&G, which has the capacity to con-
vert the standard raw data into an aerial-view "map" of the bottom with-
out any processing delay. (In computer terms, the conversion is per-
formed in real time.) Onboard preliminary analysis is thus made possi-
ble, so that the survey procedure becomes much more flexible and re-
sponsive. For example, interesting bottom features may be investigated
more thoroughly on the spot and it would seldom be necessary to come
back another day for an expensive second look that seemed indicated
after data reduction. In another development, Klein Associates has this
year (1979) come out with a side-scan system whose pulse repetition

rate is 500 kHz rather than the standard 100. This increase in fre-
quency will provide significantly better resolution of objects on the
bottom than is now possible. Fig. IV-48 illustrates the difference.
Note that because they are so new, these two improvements have not yet
been integrated with each other, but it is hoped that they may be com-
bined in the future.

On the subject of magnetometry, we demonstrate in Appendix B the in-
adequacy of this technique, as presently used, for locating remains of
early shipping. This results directly from the fact that standard tow
paths are too far apart for the magnetometer to pick up other than very
large anomalies if these happen to lie halfway between the paths. Using
the example sited in Appendix B, a seventeenth-century cannon could only
be discovered if the magnetometer were within 36 ft of it, whereas the
instrument may be as far away as 225 ft in a standard tow pattern.
Accordingly, an adequate distance between tow paths for magnetometry
would appear to be more like 100 ft than the standard 450 ft. There

are several approaches to this problem. One is to have the magneto-
metry performed from a separate vessel, which has the added advantage
that the vessel may be smaller and made of nonferrous material, thus
making it possible to reduce the minimum detectable anomaly from five to
three gammas. Alternatively, more than one magnetometer might be
streamed from a single survey vessel, one in central position and
another on each side. This three-instrument array could be accomplished
by means of either paravanes (100 ft on either side of the vessel) or

of steerable magnetometer fish at a similar distance.
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Comparison of resolution of side-scan systems between
500 kHz and 100 kHz.
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A final element in the survey is the taking of cores from the bottom for
the purpose of verifying the existence of any preserved subaerial sur-
faces delineated by the electronic survey.

7.2.5.2 Intensive survey (offshore) - For offshore work, we believe that
the most cost-effective approach to intensive survey is the use of
mechanized coring for the extraction of samples of subsurface sediments
that may contain the cultural materials necessary to identify a site.

Any coring program whose goal is to locate a site should be performed
within a statistically valid sampling strategy. The analysis of these
cores must be done by an archaeologist familiar with the kinds of cul-
tural materials associated with either prehistoric or historic sites.

A remote-controlled vehicle (RVC) carrying closed-circuit video should
be used to examine the bottom surface and should be monitored and guided
by a qualified archaeologist who can identify the materials observed or,
if necessary, direct the RCV toward areas of particular interest. When
there is a question of locating sunken shipping, the RCV should be
equipped with a gradiometer, so that the gradiometer readings may be
used to direct the RCV to the location of the anomaly. Once located,
the anomaly may be examined by an excavating mechanism such as an air
lift. 1In our estimation, this procedure will be significantly less
expensive than using two or more human divers for visual inspection of
the bottom surface. A further point is that this phase of intensive sur-
vey can be accomplished with the same equipment and at the same time

as pre-construction survey.

It should be noted that technologies are constantly evolving, and the
recommendations we have made here may be made obsolete at any time by
developments that either reduce the expense or improve the quality of
bottom-inspection techniques.

7.2.5.3 Data recovery (underwater) - The techniques described in
Appendix B reflect the current state-of-the-art as it applies to data
recovery. However, with the testing of new techniques and procedures,
we anticipate tremendous advances in data recovery procedures. One
expected innovation is in the more accurate and rapid recording of
three-dimensional (x, y, z) coordinates of underwater objects. One sys-
tem, described in Appendix B, is that of Mazel and Smith (1979), in
which three tapes are used to define the position of an object in re-
lation to a grid. A second method is in the early development stage
and consists of very short-range three-dimensional sonar positioning
system which can be integrated into computer graphics systems to pro-
duce a three-dimensional representation of an object or the relative
positions of several objects.

It has previously been standard practice that data recovery under deep-
water saturation diving conditions is carried out by commercial divers

who are observed by archaeologists in a submersible. However, satura-
tion diving training is now available, and we believe it will be much
more cost-effective to have this work carried out in future by the
archaeologists themselves.
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7.3 Recommended Materials Conservation Strategies

Because necessary resources are not always available, laboratories
staffed by untrained or inexperienced "conservators' may be all that is
available for potentially important artifacts. At present, even the
existing laboratories are operating with few if any qualified staff
members, on limited budgets.

The creation of many small conservation laboratories dissipates available
personnel and resources. Erratically-funded laboratories have trouble
keeping good personnel who may move to jobs outside either this specific
field or a given geographical area. When a good conservator has become
familiar with a region's artifacts, specific conservation problems,
archaeologists, museum staffs, and helpful scientific laboratories, he/
she is a great asset, not only to that conservation center but also to
the area's archaeology and museums. If funds are temporarily not
available, or one center closes while another opens in a neighboring
state, the staff is often lost. Thus conservation suffers a loss
which takes a great deal of time, effort, and funding to recover. In
addition, the first artifacts from new sites are typically lost due to
unavailability of qualified conservation personnel and proper equipment.

The establishment of regional conservation centers for waterlogged arti-
facts in the U.S. would make it possible for objects from any site to re-
ceive the best possible treatment at a reasonable level of funding.

There is a drastic difference in necessary funding per artifact treat-
ment between that conducted at an ongoing special conservation laboratory
and that conducted at a general conservation laboratory which must

handle a waterlogged artifact. A solitary waterlogged artifact, treated
at the Smithsonian Institute conservation-analytical laboratory, which
needed to prepare especially for it alone, cost approximately $6,000 to
conserve (Orgon, personal communication). The central conservation
laboratory of Parks Canada, Ottawa, Canada, which constantly deals with
many waterlogged artifacts, estimated conservation costs of $40 to $60
per artifact in 1978 (Miback, personal communication).

In addition, a stable regional center would provide information and
advice for the region. A stable staff of at least one professional
conservator and one technician would be most cost efficient. The con-
servator would become familiar with waterlogged artifacts and their
problems, and with the region as well as area archaeologists, museums,
helpful scientists in universities and industry, and the center's staff
and physical capabilities.

The existence of a few permanent, or long-term, regional centers would
allow these centers to not only have necessary laboratory equipment, but
also to be a clearing house, or lender, of necessary field conservation
equipment. The latter would obviate the present need for purchasing
separate field conservation equipment for each archaeological excavation.

Well-equipped centers would be ideal locations for practical training
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of newly educated conservation students. These centers could also serve
as research laboratories for in-house conservators, who wish to investi-
gate conservation problems or theories.

These facilities would quickly become regional centers of knowledge with
which museums and archaeologists could communicate to answer questions
which often must be dealt with quickly, before an artifact is lost.
Correct, realistic estimates of funding for the conservation of a group
of artifacts could be derived while an archaeologist was planning an
excavation or a museum considering the acquisition of a collection.

A second step in promoting a more organized policy toward conservation,
would be the encouragement of conferences or seminars at national and
international general conservation meetings, on the conservation of
waterlogged artifacts. Stimulating private, academic, and government
(local, state, and federal) conservators to develop their methodology,
with the aid of regular intercommunication, would be a notable service
for the preservation of cultural material in this country.

Meetings would promote cooperation and dissemination of ideas and infor-
mation on the quality and limitations of present methods, newly developed
techniques, and techniques used by other comnservators which might be
applicable to waterlogged artifacts. Informal cooperation with museums
and archaeologists, including advice on the care of artifacts before and
after their treatment at comservation centers, might also develop.

It is suggested that a federal agency establish a committee to provide
guidelines for setting up regional conservation centers to meet the
needs of archaeologists who recover waterlogged materials. The members
of this committee should be conservators and conservation scientists

who are actively involved in the conservation of waterlogged artifacts.
Suggested general qualifications for serving on the committee are either
an appropriate degree in conservation (MS, MA, or BA) and more than

one year's active experience in the conservation of waterlogged materials
or simply 10 years' experience in the conservation of waterlogged
archaeological materials. The committee would consist of six persons;
two would rotate off the committee each year, and new members would

be chosen at random from the pool of qualified applicants.

7.4 Recommended Survey Strategies
In Designated Cultural Resource Zones

Using the information from earlier sections on the location of historic
shipping (Section 4.2.1) and preserved archaeology (Section 4.2.2), it is
possible to identify zones of combined expected cultural resources.

For the purpose of this report these zones will be called Cultural
Resource Zones (CRZ). Figs. IV-49 through IV-57 locate the various
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zones, while Table IV-10 describes the location, composition, and rec-
ommended preliminary survey strategy for locating resouces or more accu-
rately defining zones of potential.

The tables illustrate the fact that survey procedures for lost shipping
and preserved prehistoric resources will differ but survey strategies can
be devised that maximize the probability of encountering both classes of
sites. 1In general, the strategies can be related to the expectations

for resource existence. Thus, in depths shallower than five fathoms
where we expect to find the majority of lost shipping from before 1880
(generally wooden ships with metal fixtures), a magnetometer survey as
recommended in Section 7.2.5 should be required in all cases. In areas
deeper than five fathoms, intensive magnetometer survey should only be
performed once the location of facilities is in the planning stage. Sur-
vey recommendations for prehistoric sites are based on the expected depth
and degree of preservation of these resources. The section on preserved
archaeology describes the various zones of preservation for these re-
sources. As a general rule for the recommendations in Table IV-10 ,

the following criteria have been established: 1) In areas of negligible
preservation (5% maximum) the monitoring of land disturbance appears to
be the most appropriate form of locating resources that may be encount-
ered by a given project. 2) 1In areas of partial preservation (40% maxi-
mum) we can expect prehistoric resources to be reasonably close to the
sea floor and thus any type of project may possibly disturb them. 1In
this area we recommend thorough study of the data derived from a Hazards
Analysis aimed at locating lagoonal soils, gassy sediments, buried

river channels or other indicators of possible site location. Intensive
(Appendix B) survey should be performed if proposed bottom disturbance
will impact these areas. Monitoring of construction is appropriate when
construction will not directly impact these areas. 3) In areas of con-
siderable preservation (75% average) sites will tend to be deeply buried.
Thus sub-bottom profiles must be taken to determine the actual depth of
expected preserved surfaces. Once this depth is determined, the pro-
posed impact of a specific project can be assessed. Intensive survey
should only be required when expected preserved surfaces will be dis-
turbed. A pipeline, for example, will not disturb surfaces ten meters
below the ocean floor while the installation of a platform will. 1In

this case intensive survey will be recommended for only the platform
construction.
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Northern Gulf of Maine- km (depth in fathoms)

Fig, IV-49: Cultural Resource Zones.
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Southeastern New England Shelf (depth in meters) km

Fig. 1V-51: Cultural Resource Zones.
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Fig. IV-52: Cultural Resource Zones.
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Long Island Sound (depth in meters)

Fig. IV-53 Cultural Resource Zones,
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New Jersey shelf (depth in meters) km

Fig. Iv-54: Cultural Resource Zones.
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Fig. 1v-55: Cultural Resource Zones.
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PAMLICO SOUND

Depth in fathoms

Fig. IV-57: Cultural Resource Zones. Northern Norih Carolina
- southeastern Virginia shelf.



Iv-225

Note to Table IV-10

1) In this table the composite results of the entire study are
presented. The identification of Cultural Resource Zones and the
recommended survey strategy are the results of careful consideration
of the data found in Section 4.0 (Location of Resources). For each
Cultural Resource (CR) Zone we have identified the Historic Shipping
(HS) Zone and Preserved Archaeology (PA) Zone to be encountered.

In many cases several Historic Shipping Zones exist in a single
Cultural Resource Zone. This is due to the similar nature of those
Historic Shipping Zones in terms of recommended survey strategy.

In those cases where predicted density of shipping in a given
Historic Shipping Zone may be less than that in another Historic
Shipping Zone of the same Cultural Resource Zone, we have recommended
the more intensive survey strategy for all zones due to the uncertainty
inherent in our models.

2) The following is a summary of features which, when located in an
offshore reconnaissance survey, indicate cultural resource potential
and should lead to intensive survey or avoidance.

A. Lagoonal sediments

B. Buried river/stream channels (and areas just outside)
C. Gassey sediments

D. Exposed surface with limited scour

E. Identifiable buried subareal surfaces

F. Magnetic anomalies

G. Wreck marks

H. Obvious surface features such as wrecks

The results of recommended pilot studies may modify or eliminate
some of these criteria.
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Table IV-10: Recommended survey strategies in
Cultural Resource Zones.
Recommended Survey Strategy

Reconnaissance Survey Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

1 Maine full coastal se- 4 1 X X -Magnetometer sur-
quence; St. Croix River vey in area of
to Penobscot Bay; coast- impact.
1ine 12,000-9000 B.P. -Only if recon-

naissance indicates
need for further
work.

2 Maine full coastal se- 1 2 X X -Magnetometer sur-
quence; St. Croix to 4 X vey in area of
Penobscot Bay; coast- impact.
1ine 9000-6000 B.P. -Only if recon-

naissance indicates
need for further
work.

3 Maine full coastal se- T 3 X X X -Magnetometer sur-
quence; St. Croix to vey in area of
Penobscot Bay; coast- impact.

Tine 6000 B.P. to -Only if recon-

present shore area. naissance indicates
need for further
work.

4 Maine full coastal se- 4 4 X -Magnetometer sur-
quence; in front of vey in area of
Penobscot Bay; impact.
coastline 12,000- -Only if recon-

9000 B.P. naissance indicates
need for further
work.

5 Maine estuarine se- 1 5 X
quence; around Penob-
scot Bay; present
shore area.

6 Maine estuarine se- 1 6 X X -Magnetometer sur-

quence; offshore
Penobscot Bay; coast-
1ine 6000 to modern
coastline.

vey in area of
impact.

-Only if recon-
naissance indicates
need for further
work.
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Recommended Survey Strategy

Reconnaissance Survey

Intensive Survey

Recommended survey strategies.

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

7 Maine full coastal se- 4 7 X X -Only if hazards
quence; Penobscot to analysis indicates
Casco Bay; coastline preserved surfaces.
9000-6000 B.P.

8 Maine full coastal se- 2 8 X X X X -Magnetometer sur-
quence; Penobscot to 4 vey in area of
Casco Bay; coastline impact.

9000-6000 B.P.

9 Maine estuarine se- 2 9 X X -Intensive X X
quence; Casco Bay; magnetometer
coastline 6000 B.P. survey.
to modern coastline.

10 Maine estuarine se- 2 10 X X
quence; Casco Bay;
present shore area.

11 Maine full coastal se- 2 N X X
quence; Casco to Penob-
scot Bay; present
shore area.

12 Maine estuarine se- 1 12 X X X X -Magnetometer sur-
quence; Penobscot vey in area of
Bay; coastline impact.

9000-6000 B.P.

13 Maine full coastal se- 4 13 X X -Only if hazards
quence; Casco Bay to analysis identi-
Portsmouth, NH; coast- fies preserved
1ine 9000-6000 B.P. surfaces.

-Magnetometer sur-
vey in area of
impact.

14 Maine full coastal se- 2 14 X X X X -Magnetometer sur-

quence; Penobscot Bay
to Portsmouth, NH;
coastline 6000 B.P.
to modern coastline.

vey in area of
impact.
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Recommended survey strategies.
Recommended Survey Strategy

Reconnaissance Survey Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

15 Maine full coastal se- 2 15 X X
quence; Casco Bay to
Portsmouth, NH; pre-
sent shore area.

16  Southern New England 4 16 X X -Only if hazards
estuarine (truncated) analysis identi-
sequence; off Ports- fies preserved
mouth, NH; coastline surfaces.
9000-6000 B8.P. -Magnetometer sur-

vey in area of
impact.

17  Southern New England 2 17 X X -Intensive X X
estuarine (truncated) 3 magnetometer
sequence; off Ports- 4 survey,
mouth, NH; coastline
6000 B.P. to modern
coastline.

18 Southern New England 2 18 X X
estuarine (truncated) 3
sequence; around
Piscataqua River mouth;
present shore area.

19 Maine full coastal se- 4 19 X X -Only if hazards
quence; Portsmouth, NH analysis identi-
to Cape Ann; coastline fies preserved
9000-6000 B.P. surfaces.

-Magnetometer sur-
vey in area of
impact.

20 Maine full coastal se- 2 20 X X X X -~Magnetometer sur-
quence; Portsmouth, NH 4 vey in area of
to Cape Ann; coastline impact.

6000 B.P. to modern -Only if recon-

coastline. naissance indicates
need for further
work.

21 Maine full coastal se- 2 21 X X

quence; Portsmouth, NH
to Cape Ann; present
shore area.
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Table IV-10 {continued): Recommended survey strategies.

Recommended Survey Strategy
Reconnaissance Survey Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-
Zone Description HS PA shore shore Anal. Notes _shore shore shore Notes

22 Southern New England 4 22 X X -Only if hazards
estuarine (truncated) 6 analysis identi-
sequence; Cape Ann to fies preserved
Scituate; coastline surfaces.
9000-6000 B.P. -Magnetometer sur-

vey in areas of
impact.

23 Southern New England 4 23 X -Intensive X -Only if recon-
estuarine (truncated) 6 magnetometer naissance indicates
sequence; Cape Ann to 9 survey. need for further
Scituate; shoreline 10 work.

6000 B.P. to modern 11
coastline. 13
15

24  Southern New England 9 24
estuarine (truncated) 10
sequence; Cape Ann to
Scituate; present
shore area.

25 Cape Cod Bay sequence; 13 25 X X -Magnetometer sur-
Scituate to Province- vey in area of
town; coastline impact.
9000-6000 B.P.

26 Cape Cod Bay sequence; 11 26 X -Intensive X -Only if recon-
Scituate to Province- 13 magnetometer naissance indicates
town; coastline survey. need for further
6000 B.P. to modern work.
coastline.

27 Cape Cod Bay sequence; 11 27
Scituate to Province- 12
town; present shore
area.

28 Southern New England 6 28 X ~Intensive X -Only if hazards
full coastal sequence; 14 magnetometer analysis identi-
Provincetown to Nan- survey. fies preserved

tucket Shoals; coast-
1ine 9000-6000 B.P.

surfaces.
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Table IV-10 (continued): Recommended survey strategies.

Reconmended Survey Strategy

Reconnaissance Survey Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

29  Southern New England 12 29 X X ~Intensive X -Only if hazards
full coastal sequence; 14 magnetometer analysis identi-
Provincetown to Mono- survey. fies preserved
moy; coastline surfaces.

6000 B.P. to modern
coastline.

30- Southern New England 6 30- X -Intensive -0Only if hazards

31 full coastal sequence; 31 magnetometer analysis identi-
Provincetown to Nan- survey. fies preserved
tucket Shoals; coast- surfaces.
1ine 9000-6000 B.P.

32 Southern New England 6 32 X -Intensive -Magnetometer sur-
full coastal sequence; 7 magnetometer vey outside 10-
Cape Cod around 8 survey, in- fathom line in
Georges Banks to south side 10- area of impact.
of Nantucket; coastline fathom line.
15,000-12,000 B.P.

33  Southern New England 6 33 X -Only if hazards
full coastal sequence; 7 analysis identi-
Georges Banks to Block 8 fies preserved
Valley; coastline surfaces.
15,000-12,000 B.P. -Magnetometer sur-

vey in area of
impact.

34 Southern New England 6 34 X ~-Intensive
full coastal sequence; 7 magnetometer
Monomoy to Georges 8 survey from
Banks to Block Valley; Block Valley
coastline 15,000- to lower part
12,000 B.P. of Georges

Banks.

35 Southern New England 6 35 X -Intensive -Only if hazards
full coastal sequence; 7 magnetometer analysis identi-
discontinuous zones 8 survey. fies preserved

include Georges Banks,
Nantucket Shoals, Block
Island Valley and Long
Island Valley; coast-
line 9000-6000 B.P.

surfaces.
-Magnetometer sur-
vey in area of
fmpact.
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Table IV-10 (continued):

Recommended survey strategies.

Recommended Survey Strategy

Reconnaissance Survey

Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

36 Southern New England 6 36 X -Intensive X -Only if hazards
full coastal sequence; 14 magnetometer analysis identi-
Nantucket Shoals; 19 survey. fies preserved
coastline 9000-6000 B.P. 21 surfaces.

37 Southern New England 14 37 X -Intensive X -Only if hazards
full coastal sequence; 21 magnetometer analysis identi-
Nantucket Shoals; survey. fies preserved
coastline 6000 B.P. to surfaces.
modern southeastern
coastline on Nantuck-
et Island.

38 Southern New England 6 38 X X -Intensive X X -Only if recon-
full coastal sequence; 12 magnetometer naissance indicates
Nantucket Shoals to 14 survey. need for further
Narragansett Bay; 17 work.
coastline 9000 B.P, 19
to modern coastline. 20

21

39 Southern New England 17 39 X X
full coastal sequence; 20
Chatham to Narragansett
Bay and Narragansett
Bay to New York Harbor,
including north of
coast of Long Island;
present shore area.

40 Narragansett Bay/New 17 40 X X
York Harbor sequence; 22
Narragansett Bay;
present shore area.

41 Southern New England 6 41 X -Intensive X
full coastal sequence; 7 magnetometer
northern edge of 8 survey.

Georges Banks to Block
Valley; coastline
18,000-15,000 B.P.

42 Southern New England 6 42 X -Intensive X
full coastal sequence; magnetometer
north of Block Valley; survey.

coastline 18,000-
15,000 B.P.
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Table IV-10 (continued):

Recommended Survey Strategy

Reconnaissance Survey

Recommended survey strategies.

Intensive Survey

C.R. Contains On- Near- Hazards Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

43  Southern New England 6 43 X -Intensive X
full coastal sequence; magnetometer
at mouth of Block Val- survey.
ley and Hudson Canyon;
coastline 18,000-

15,000 B.P.

44  Southern New England 6 43 X ~Intensive X -Only if hazards
full coastal sequence; magnetometer analysis identi-
at mouth of Block Val- survey. fies preserved
ley and Hudson Canyon; surfaces.
coastline 18,000~
15,000 B.P.

45 Southern New England 6 X X -Intensive X -Only if sub-
estuarine sequence; 17 magnetometer bottom data in-
Block Valley and Hud- 19 survey. dicate preserved
son Canyon; coastline 22 surfaces within
15,000 B.P. to 28 impact zone.
modern coastline.

46  Southern New England 6 46 X X -Intensive X -Only if recon-
full coastal sequence, 25 magnetometer naissance indicates
Block Valley to Hud- 28 survey. need for further
son Canyon; coastline work.

12,000 B.P. to
modern coastline.

47  Southern New England 25 47 X ~Intensive
full coastal sequence; 26 magnetometer
2 discontinuous areas survey.
off Long Island-

Peconic Bay and Great
South Bay; coastline
6000 B.P. to modern
coastline.
48 Mid-Atlantic full 6 48 X X -Only if hazards

coastal sequence;
between Hudson Can-
yon and Great Egg
Valley; coastline
18,000-15,000 B.P.

analysis identi-
fies preserved
surfaces.
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Table IV-10 (continued):

Recommended Survey Strategy

Reconnaissance Survey

Intensive Survey

Recommended survey strategies.

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

49 Mid-Atlantic full 6 49 X -Intensive X X -Only if recon-
coastal sequence; 3 magnetometer naissance indicates
between Hudson Canyon 33 survey. need for further
and Great Egg Valley; 34 work.
coastline 15,000 B.P. 35
to modern coastline. 36

50 Mid-Atlantic full 6 50 X -Intensive X ~-Only if hazards
coastal sequence; magnetometer analysis identi-
south of Hudson Can- survey. fies preserved
yon; coastline surfaces.
12,000-6000 B.P.

51 Mid-Atlantic full 6 51 X X -Intensive X X -Only if recon-
coastal sequence; 3 magnetometer najssance indicates
Hudson Canyon to 32 survey. need for further
Great Egg Valley; 33 work.
coastline 12,000 B.P. 34 -Only if sub-
to modern coastline. 35 bottom data indi-

cate preserved
surfaces within
impact zone.

52 Mid-Atlantic full 28 52 X X
coastal sequence; 32
Sandy Hook to Great 33
Egg Harbor; present 37
shore area.

53 Mid-Atlantic estuarine 6 53 X X -Intensive X X -Only if sub-
sequence; Great Egg 3 magnetometer bottom data in-
Valley; coastline 38 survey. dicate preserved
15,000 B.P. to modern surfaces within
coastline. impact zone.

54 Mid-Atlantic estuarine 6 54 X -Intensive X -Only if recon-
sequence; Great Egg magnetometer naissance indicates
Valley; coastline survey. need for further
12,000-9000 B.P. work.

55 Mid-Atlantic estuarine 38 55 X X

sequence; around Great
Egg Harbor; present
shore area.
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Table IV-10 (continued): Recommended survey strategies.

Recommended Survey Strategy

Reconnaissance Survey Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

56 Mid-Atlantic full 38 56 X X
coastal sequence; 39
Great Egg Harbor to
Cape May; present
shore area.

57 Mid-Atlantic full 31 57 X X ~-Intensive -Only if recon-
coastal sequence; 38 magnetometer naissance indicates
Great Egg Valley to 39 survey. need for further
Cape May; coastline work.

9000 B.P. to modern -Only if sub-

coastline. bottom data in-
dicate preserved
surfaces within
impact zone.

58 Mid-Atlantic full 6 58 X X -Intensive ~Only if recon-
coastal sequence; 31 magnetometer naissance indicates
Great Egg Valley to 39 survey. need for further
Delaware Valley; work.
coastline 15,000 B.P.
to modern coastline.

59 Mid-Atlantic estuarine 6 59 X X -Intensive -Only if sub-
sequence; Delaware 39 magnetometer bottom data in-
Valley; coastline 47 survey. dicate preserved
12,000 to mouth of 48 surfaces within
Delaware Bay at impact zone.
12,000 B.P.

60 Mid-Atlantic full 6 60 X -Intensive -Only if hazards
coastal sequence; dis- 48 magnetometer analysis identi-
continuous zone flank- survey. fies preserved
ing Delaware and Sus- surfaces.
quehanna Valleys;
coastline 18,000-

15,000 B.P.

61 Mid-Atlantic full 6 61 X X -Intensive -Only if recon-
coastal sequence; be- 41 magnetometer naissance indicates
tween Delaware and 43 survey. need for further
Susquehanna Valleys; 44 work.
coastline 18,000 B.P. 45
to modern coastline. 46
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Table IV-10 (continued): Recommended survey strategie's.

Recommended Survey

Reconnaissance Survey

Strategy

Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

62 Mid-Atlantic full 6 62 X X -Intensive X X -Only if sub-
coastal sequence; be- 4] magnetometer bottom data in-
tween Delaware and 43 survey. dicate preserved
Susquehanna Valleys; surfaces within
coastline 9000 B.P. impact zone.
to modern coastline. -Only if recon-

naissance indicates
need for further
work.

63 Mid-Atlantic full 39 63 X X
coastal sequence; Cape 42
Henlopen to Cape 50
Charles; present
shore area.

64 Mid-Atlantic full 39 64 X X -Intensive X X -Only if hazards
coastal sequence; sev- 41 magnetometer analysis identi-
eral discontinuous 42 survey. fies preserved
zones south of Dela- 43 surfaces.
ware Valley; coastline
6000 B.P. to modern
coastline.

65 Mid-Atlantic estuarine 6 65 X -Intensive X -Only if hazards
sequence; Susquehanna 46 magnetometer analysis identi-
Valley; coastline survey. fies preserved
15,000-12,000 B.P. surfaces.

66 Mid-Atlantic estuarine 6 66 X -Intensive X -Only if hazards
sequence; 2 discontin- 46 magnetometer analysis identi-
uous zones on either survey. fies preserved
side of the Susquehanna surfaces.
vValley; coastline
15,000-12,000 B.P.

67 Mid-Atlantic estuarine 6 67 X X -Intensive X X -Only if sub-
sequence; Susquehanna 43 magnetometer bottom data in-
Valley; coastline 44 survey. dicate preserved
15,000 B.P. to mouth 45 surfaces within
of Chesapeake Bay. 46 impact zone.

50
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Recommended survey strategies.

Recommended Survey Strategy

Reconnaissance Survey

Intensive Survey

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

68 Delaware Bay (Main Bay) 39 68 X X -Intensive X X
sequence; mouth of Del- 40 magnetometer
aware Bay to Susquehanna 49 survey off
River excluding ances- coastline.
tral river channel;
coastline 18,000 B.P.
to present shore area.

69 Delaware Bay (upper 40 69 X X -Intensive X X
reaches) sequence; 49 magnetometer
from Susquehanna survey off
River to Delaware City; coastline.
coastline 18,000 B.P.
to present shore area.

70 Delaware Bay (lower 49 70 X X -Intensive X X
river) sequence; Del- magnetometer
aware City to Philadel- survey off
phia; coastline coastline.

15,000 B.P. to present
shore area.

71  Mid-Atlantic full 6 71 X X ~Intensive X X -Only if recon-
coastal sequence; 43 magnetometer naissance indicates
south of Susquehanna 50 survey. need for further
Valley; coastline work.

18,000 B.P. to -Only if sub-

modern coastline. bottom data in-
dicate preserved
surfaces within
impact zone.

72  Mid-Atlantic full 6 72 X X -Only if hazards
coastal sequence; be- 52 analysis identi-
tween Chesapeake and fies preserved
Susquehanna Valleys; surfaces.
coastline 18,000-

6000 B.P.

73 Mid-Atlantic full 6 73 X -Intensive X -Only if sub-
coastal sequence; 52 magnetometer bottom data in-
north of Chesapeake 53 survey. dicate preserved

Valley; coastline
18,000-6000 B.P.

surfaces within
ifmpact zone.
-Only if hazards
analysis identi-
fies preserved
surfaces.




IV-237

Table IV-10 (continued):

Reconmended Survey Strateqy

Reconnaissance Survey

Intensive Survey

Recommended survey strategies.

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

74 Southern Mid-Atlantic 6 74 X X -Intensive X X -Only if sub-
estuarine sequence; 43 magnetometer bottom data in-
Chesapeake Valley; 50 survey. dicate preserved -
coastline 18,000 B.P. 51 surfaces within
to mouth of Chesapeake 52 impact area.

Bay. 53

75 Mid-Atlantic full 6 75 X X -Intensive X X -Only if recon-
coastal sequence; 43 magnetometer naissance indicates
south of Chesapeake 51 survey. need for further
Valley; coastline 53 work.

18,000 B.P. to
modern coastline.

76 Mid-Atlantic full 6 76 X X -Intensive X X -Only if recon-
coastal sequence; be- 43 magnetometer naissance jndicates
tween Chesapeake and 51 survey. need for further
Albemarle Valleys; work.
coastline 9000 B.P.
to modern coastline.

77  Mid-Atlantic full 6 77 X -Intensive X -Only if hazards
coastal sequence; magnetometer analysis identi-
north of Albemarle survey. fies preserved
valley; coastline surfaces.
12,000-6000 B.P.

78  Mid-Atlantic full 6 78 X -Intensive X -Only if hazards
coastal sequence; magnetometer analysis identi-
north of Albemarle survey. fies preserved
Valley; coastline surfaces.
18,000-12,000 B.P.

79  Southern Mid-Atlantic 6 79 X X -Intensive X X ~Only if sub-
estuarine sequence; 43 magnetometer bottom data in-
Albemarle Valley; 51 survey. dicate preserved
coastline 12,000 B.P. 56 surfaces within
to modern coastline. impact area.

80 Southern Mid-Atlantic 6 80 X X -Intensive X X -Only if recon-
estuarine sequence; 43 magnetometer naissance indicates
Albemarle Valley; 51 survey., need for further

coastline 9000 B.P.
to modern coastline.

work.
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Table IV-10 (continued):

Recommended Survey Strategy

Reconnaissance Survey

Intensive Survey

Recommended survey strategies.

C.R. Contains On- Near- Hazards On- Near- Off-

Zone Description HS PA shore shore Anal. Notes shore shore shore Notes

81 Southern Mid-Atlantic 6 81 X -Intensive X -Only if hazards
estuarine sequence; magnetometer analysis identi-

' Albemarle Valley; survey. fies preserved
coastline 18,000~ surfaces.

9000 B.P.

82 Southern Mid-Atlantic 6 82 X -Intensive X -Only if hazards
estuarine sequence; magnetometer analysis identi-
Albemarle Valley; survey. fies preserved
coastline 18,000- surfaces.

12,000 B.P.

83 Southern Mid-Atlantic 6 83 X X -Intensive X X -Only if recon-
full coastal sequence; 51 magnetometer naissance indicates
between Albemarle and 56 survey. need for further
Diamond Valleys; coast- work.
tine 12,000 B.P. to
modern coastline.

84 Southern Mid-Atlantic 6 84 X X -Intensive X X -Only if recon-
full coastal sequence; 43 magnetometer naissance indicates
between Albemarle and 56 survey. need for further
Diamond Valleys; coast- work.
line 18,000 B.P. to
modern coastline.

85 Diamond sequence; Dia- 6 85 X X -Intensive X X -Only if recon-
mond Valley; coastline 43 magnetometer naissance indicates
18,000 B.P. to modern 56 survey. need for further
coastline. 57 work.

86 Diamond sequence; Dia- 6 86 X X -Intensive X X -Only if sub-
mond Valley; coastline 43 magnetometer bottom data in-
18,000 B.P. to modern 56 survey. dicate preserved
coastline. 57 surfaces in

impact area.

87 North Carolina sound 51 87 X X ~-Intensive X X
sequence; Albemarle 54 magnetometer
and Pamlico Sounds; 55 survey
coastline 3000 B.P. 56 offshore.

to present shore ares.
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Recommended Survey Strategy

Reconnaissance Survey

Contains On-
HS PA shore shore Anal.

Near-

Hazards

Notes

On-

Intensive Survey

Near- Off-

Recommended survey strategies.

shore shore shore Notes

88

North Carolina wetland 54

sequence; wetland

55

areas between Pamlico

and Albemarle Sounds

and adjacent to Albe-

marle Sound; coast-
1ine 3000 B.P. to
present shore area.

88

X

X

8¢9

Mid-Atiantic full

50

coastal sequence; Cape 51

Henry to head of

54

Currituck Sound; coast-

1ine 3000 B.P. to
present shore area.

89

90

Lightly travelled trade 4

routes from Cape Ann
to St. Croix River.

~Magnetometer
survey in area
of impact.

91

Drift zone to west of 5

major northern ship-

ping lanes from
Boston.

-Magnetometer
survey in area
of impact.

92

Major coastal lanes

from Boston to
Georges Banks.

-Magnetometer
survey in area
of impact.

93

Drift zone of Labrador 7

Current south from
major northern ship-
ping lanes east of

Cape Cod.

-Magnetometer
survey in area
of impact.

94

Outside of major ship- 8

ping lanes and drift
zones east of Cape

Cod.

-Magnetometer
survey in area
of impact.

95

Beyond the 10-fathom

13

1ine in Cape Cod Bay.

X

-Intensive
magnetometer
survey.
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Table IV-10 (continued): Recommended survey strategies.

Recommended Survey Strategy

Reconnaissance Survey Intensive Survey
C.R. Contains On- Near- Hazards On- Near-. Off-
Zone Description HS PA shore shore Anal. Nates shore shore shore Notes
96 Outside Cape Cod Bay 15 - X -Intensive
from Boston Harbor magnetometer

to Cape Cod. survey.
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7.5 Recommended Further Studies

Throughout the previous three volumes of this study, data gaps have been
identified and recommendations have been made for additional work design-
ed to fill those gaps. This section will not repeat all of those rec-
ommendations, but some of the more important of them will be discussed

in further detail. We will also propose pilot studies that will test the

models of prehistoric and historic site "encounterability' on the CS.
This section will recommend the acquisition of new data to answer tech-
nical questions.

7.5.1 Test evaluation of a previously designed gas pipeline

The Tenneco Corporation has designed a pipeline right-of-way from the
Georges Banks to the east coast of the U.S. (Joe Guarino, personal
communication). Although this pipeline apparently will not in fact be
installed, the right-of-way was established and pre-construction data
were assembled and analyzed. It would be highly instructive to resource
managers if the models developed in this present study were tested against
that proposed right-of-way in a "paper study,'" so that the impact of the
pipeline's routing on any known sites or cultural resource zones could be
assessed, and the cost of any required intensive surveys or mitigation
efforts estimated. It should be pointed out that as of this writing this
pipeline appears to traverse every possible sort of cultural resource
zone, from minimum to maximum likelihood of encountering previously
unknown sites. The proposed pilot study should include a review of all
existing design data, an analysis of the proposed right-of-way and its
various cultural resource zones, and a discussion is adequate for
identifying cultural resources to the "site-specific" level required

for an environmental study by the BLM (BLM 1978).

These actions should be followed by an actual pre-lay survey, performed
in accordance with the recommendations made for such surveys earlier

in this study. Since the proposed pipeline traverses such a wide range
of cultural resource zones, it will be possible to test not only the
predictive models, but survey techniques as well. This element of the
pilot study will evaluate the effectiveness of our attempt to integrate
cultural resource surveys with presently accepted industry procedures
for pre-lay pipeline right-of-way inspection. (In this phase of the
pilot study, surface manifestations of prehistoric or historic shipping
sites may be located.)

7.5.2 Archaeological monitoring of sea-bottom activities already planned
On the basis of present information, it is clear that offshore oil drill-
ing and/or undersea mineral exploration will take place in the study

area in the near future, if indeed they are not taking place already.

We recommend that qualified archaeologists follow these activities by
monitoring the remote video units of the RCV's used in pre- and post-
construction surveys to identify geological hazards. By observing both
phases of this undersea reconnaissance, archaeologists will gain valuable
insights into the actual, as opposed to the predicted, impacts of various
types of disturbance on the sea bottom, and thus on any potential sites
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that may be located there. It cannot be emphasized too heavily that

in the present state of our knowledge, any prehistoric archaeological
site that might be discovered in the course of this study would be of
national, and probably world-wide interest because of the uniqueness of
the circumstances and the extraordinary degree of preservation of organic
materials that has been predicted to occur in, for example, sites of

the Paleo-Indian Period. Therefore, considerable public relation bene-
fits may accrue to any corporations who are willing to accept our
recommendations for the integration of archaeologists into the construc-
tion or exploration team. This study, like the preceding one, can and
should be carried out as soon as possible.

7.5.3 Analysis of existing cores

Many cores have been taken in the study area and the sediments and bio-
logical materials from a large percentage of these are preserved and are
available for study. These constitute a data source which can efficiently
and effectively be studied to provide reconstructions useful in refining
the models presented in this study.

A few examples will clarify this point. To date, only two pollen samples
have been analyzed from the study area and they were taken from major
river valleys and are believed by those who published them (Balsam and
Heusser 1976) to be composed of pollen transported from areas upstream,
areas which today are dry land. In essence, therefore, there are no
pollen reconstructions based on data from the CS, only reconstructions
extrapolated from dry land data. Cores have been taken from many inter-
fluve areas of the study area, which, if analyzed for pollen, could pro-
vide direct evidence of vegetational and climatic sequences on the CS.
If enough samples were analyzed, it might be possible to assess the
effects of the ocean on the paleoclimate and paleoenvironment of nearby
areas, a critical but unsolved problem.

In addition to terrestrial climate, marine climate should be examined in
greater detail to refine concepts of marine resource distribution in the
past. Studies of the remains of plankton in ancient sediments can help
reconstruct water temperatures and salinities, as can technical studies
of element and isotope ratios in the shells of marine bivalves (Butzer
19725 Dodd 1967). Using cores with nearshore sediments, these factors,
so critical to assessing marine resource abundance, could be assessed.

Many more such studies aimed at refining resource reconstructions could
be undertaken using already collected (but as yet unanalyzed) data.

The more specific environmental reconstruction becomes, the more specific
can predictive models be made. By using existing samples, costs are
reduced and more effective decisions can be made regarding field study
for pilot studies.

7.5.4 Testing this studys' models of distribution and density

This present study is not the last word or the definitive statement on
the location of every historic or prehistoric site on the submerged CS,
in the tidal zone, or on parts of the shoreline, that may be impacted
by future construction related to Shelf development. We have, however,




IV-243

attempted to construct predictive models for the probable distribution
and densities of historic and prehistoric sites in the study area.
These models require to be tested, since they are based principally on

extrapolations from terrestrial data and on unverified hypotheses about
past environmental conditions.

Unlike the three previous pilot studies, this one will require a certain
amount of preparation, planning, and funding, and may not be undertaken
immediately. It is therefore desirable (though not necessary) that the
results of the first three studies be available before this fourth study
is fielded, as the information derived from them will be of great use to
those who carry it out. We recommend that surveys, both Reconnaissance
and Intensive (as described in the section on Recommended Field Strategies
(Appendix B) be implemented in a selection of areas on the CS. These
areas will be chosen so as to include within them the widest possible
spectrum of preservation classes, probability zones (both historic and
prehistoric) and environmental types known or predicted to exist within
the study area.

Since we expect shell middens to be the most easily identified type of
sub-bottom (and possibly bottom~surface) prehistoric archaeological
remains in the study area, we have analyzed the site type data for the
nineteen archaeological sequences discussed above and have eliminated
from these sequences every component except that of shell midden. The
expected offshore shell-concentration index thus derived is displayed

in Fig. IV-58. In this manner, we can identify those archaeological
sequences that may be expected to contain the greatest frequency and
broadest range of time periods for shell middens. It may be seen from
Fig. IV-58 that the most favorable combination of shell-midden frequency
and time depth are displayed by the mid-Atlantic estuarine, southern
mid-Atlantic estuarine, and Diamond sequences. However, an examination
of the data on expected preserved archaeology in the three zones indi-
cates that the two estuarine zones fall almost entirely within the areas
where preservation is expected to be a maximum. The estuarine sequences,
therefore, must be considered less suitable for the purpose of verifying
our site-preservation predictions than the non-estuarine Diamond sequence.

This pilot study is designed to test our models of both expected subaerial
preservation and site frequency and type distribution. It thus seems
appropriate that several areas be selected for underwater reconnaissance
and intensive survey.

7.5.4.1 Test 1 - The goal of this test is to verify or refute our models
of site frequency and type distribution, so that it would be desirable

to choose for this test an areawith high indexes of expected preservation
and broad ranges of expected site types and time periods, as well as a
dense expected concentration of shell middens. A review of the shell-
concentration index in Fig. IV-58 and the zones of preserved archaeology
(Fig. IV-47) indicates that estuarine sequences in the mid-Atlantic and
southern mid-Atlantic are particularly suited for this test. The maps

in section 4.2.2. characterize the Susquehanna Valley as lying almost



IV-244 ,
Shoreline position in thousand years B.P.

9 1 ]

Present

Sequence: Maine Full
Coastal

7zl

N

Sequence: Maine
Estuarine

NN

Sequence: Southern New
England
Estuarine
(truncated)

U

A

Sequence: Southern ‘\\
New England
Full Coastal
(truncated)
Fig. IV-58.

Expected offshore shell concentration index.




IV-245

Shore]ine position in thousand years B.P.
9 12 15

Present 3

6
Sequence: Cape Cod Bay ‘\\\::

Sequence: Southern \\\\\\
New England
Full Coastal \\\\\\\\\\
Ej\\\\x

Sequence: Southern
New England
Estuarine

Sequence: Mid-Atlantic
Full Coastal

Fig. IV-58 continued.




Present

IV-246

Shoreline position in thousand years B.P.

3

6

9 12 15

18

Sequence: Mid-Atlantic

Estuarine

vy

Y\\\\ AN

Sequence:

Delaware Bay
(Maine Bay)

Sequence:

Delaware Bay
(Upper Reaches

)

A

Sequence:’

Southern
Mid-Atlantic
Estuarine

s
v
o

Fig. IV-58 (confinued).



IV-247

Shoreline position in thousand years B.P.

Present 3 6 9 12 15 18
Sequence: Southern \\\\
Mid-Atlantic
Full Coastal
NS
\\\
Sequence: Diamond \\\

7z

NN\

Fig. IV-58 Continued.



IV-248

precisely on an east-west line, thus making it unnecessary to change
course during the entire transect, from the 200-m depth to the mouth

of Chesapeake Bay. All shell middens are expected to lie in the zone
of maximum preservation (from the shoreline of 15,000 B.P. westward) .
Also, the line of the entire transect has the added advantage of
traversing, in its eastward portions, zones of moderate preservation as
well. We recommend that the test consist of reconnaissance survey using
side-scan sonar and sub-bottom profiler along four parallel transects
at 150-m intervals, from the 200-m line to the mouth of Chesapeake Bay
in an area just north of the 37th parallel. In addition, magnetometer
survey should be performed along parallel transects of 30-m separation
over the same ground.

Once the data from this test have been analyzed, intensive archaeological
survey (offshore), such as that described in Appendix B of this study,
should be performed in those areas where preserved subaerial surfaces
appear to exist, where wreck marks or magnetic anomalies are identified,
and where gassy sediments have been found. Special attention should be
paid to subaerial surfaces identified as lagunal deposits, buried

river valleys, and sub-bottom reflectors that may be evidence of shell
concentrations. :

7.5.4.2 Test 2 - The goal of the second test is to verify or refute
our models of subaerial preservation. The criteria for selecting the
test zones are the same as those applied in Test 1, except that the
transects will be designed to traverse a complete sample of the various
preservation zones. A review of the maps of Figs.IV-38-46, the shell-
concentration indices of Fig. IV-58, and the residual predicted site
frequencies of Fig. IV-47, have been used in selecting the area for
Test 2. Methodology should be exactly the same as that described in
Test 1, but the zone to be tested lies along a line due east-west from the
mouth of the Hudson Canyon to Atlantic City, NJ, at approximately 39
degrees, 30 minutes north. A second test zone, on which an identical
test strategy will be employed, lies across Georges Banks along
latitude 67 degrees, 30 minutes north.

7.5.4.3 Test 3 - The goal of this test is to discover whether prehistoric
shell concentrations played a part in the evolution of shoals in the CS.

A review of the shell-concentration indices in Fig. IV-58 indicates that
the Diamond sequence has the greatest concentration of predicted shell
middens, and coring from previously untested parts of that area could
serve to validate or deny the hypothesis that the creation of prehistoric
shell middens may have played a role in the development of the surficial
geology of the CS.
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8.0 PLANNING FOR THE FUTURE

The IAS Planning Model and the BLM Study Design can provide useful
frameworks for future planning activities. Some of the elements in
these models have already been addressed by this study. In this sec-
tion, we will describe the present status of work performed within the
framework of the models with a view toward helping managers to foresee
future needs. Figure IV-39 illustrates the planning process flow chart
presented at the beginning of this volume and the effect of this study
on the completion of the various steps.

Step 1 - Organize Existing Data: The preceding sections of this
study represent the gathering of known data with the subsequent develop-
ment of models for past human use of the project area.

Step 2 - Define Study Units: The integration of Historic Shipping
Zones with Archaeological Sequences can be used to define study units
for the CS. '

Step 3 - Organize Existing Data on Study Area: At this point in
our study, it is too early to differentiate data organization into
various study units.

Step 4 - Define '"Ideal" Priorities: At this point, with the limited
inventory of offshore prehistoric sites, it is difficult to isolate a
great body of "ideal" priorities. However this lack of data can itself
lead to the development of a set of priorities. For the Historic Period
a larger inventory exists but our predictions concerning resource loca-
tion and density are based on inductively derived models and require
verification. Thus priorities similar to those for prehistoric sites
can be developed.

Priority #1

Test the accuracy of models developed in this report for environmental,
cultural, and demographic predictions. The testing of these models
can be achieved through a combination of pilot studies (some of which
are recommended in Section 7.5), cooperation between science and in-
dustry (as described in Section 6.0), and public education programs
(discussed in Section 6.0).

Priority #2
Test the predictions about the effect of inundation of cultural materials

as described in Section 5.0. These predictions, while testable in some
of the studies recommended for Priority #1, should be the subject of
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IV-251

separate pilot studies. Some of these studies are recommended in
Section 7.5.

Step 5 - Consider the Effect of Natural Processes: Earlier (Sec-
tion 5.0) we identified the predicted effects to archaeological material
and sites as a result of natural processes. These effects can be sepa-
rated into 2 elements, first, past effects resulting from sea-level rise
and second, present on-going effects of coastal erosion, etc. Once
having recognized the possible impacts of ongoing processes on cultural
resources, those individuals in federal, state and local agencies can
plan for their protection. Such planning may take the form of encourag-
ing interested individuals to report cases of site damage to the SHPO's
office, reviewing results of storm damage for impact to sites, and in-
creasing efforts to locate all cultural resources which may be subject
to these processes. Protection may take the form of bank stabilization,
site burial, or data recovery from sites incurably endangered.

Step 6 - Consider the Interests of Other Groups: In the section on
impacts (5.0) we discussed the effects to cultural resources of various
human activities within the study area. The persons performing these
activities represent the groups whose interests are to be considered
at this step. In summary, these activities are:

Fishing

Fin-fishing

Shellfishing

Private development (coastal zone)
Harbor dredging

Pier construction

Cable laying

Industrial and sewage discharge
Gas and oil facility construction
Dredge spoil disposal

Flood and erosion prevention
Mariculture

Recreation: shore access, boating, scuba diving
Sand and gravel mining

Offshore mineral extraction

Of fshore dumping

It should be remembered that the above do not represent all the activi-
ties that may be going on in the study area, but they do represent the
range of types of such activities.

Step 7 - Modify Priorities/Develop Management Strategy: The
priorities for future action identified in Step 4 will be modified on
the basis of the expected loss or modification of the existing resource
base that may result from the factors identified in Steps 5 and 6. It
should be kept in mind, however, that any modifications should strongly
consider the priorities outlined in Step 4.
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Modified Priority #1

Begin surveys to locate all archaeological sites that may presently be
undergoing modification or destruction due to erosion and other natural
impacts. Once located, the sites should be protected if possible. If
it is impossible to stabilize the erosion or otherwise protect the sites,
then mitigation of this impact should be performed. This mitigation
will most probably take the form of data recovery. A data-recovery
program must be accomplished within a professionally developed re-
search design that not only recovers as much data as possible but re-
covers it in such a mamner that questions which the data from this

site might help solve are formulated and used to direct the course of
data recovery.

Modified Priority #2 (Ref. Priority #1 & #2)

Begin a program of industry/scientific cooperation, pilot studyies,
and independent research that will allow for the testing of models for
settlement distribution and expected preservation. As described more
fully in Section 6.0 and 7.0, this will involve archaeologists in the
actual construction phases of planned offshore land use.

Modified Priority #3 (Ref. Priority #1)

Begin a series of pilot studies using terrestrial as well as underwater
data. Some recommended pilot studies are discussed in Section 7.5.

The studies should be designed to assist in confirming or modifying the
models presented in this study. These designs should include but not

be limited to statistically valid sampling strategies in all the various
zones of expected resources.

Modified Priority #4

Once the models are verified, land-users and archaeologists should be
encouraged to interact with the goal of avoiding where possible areas
where cultural resources are expected. This will also include the de-
velopment of an industry/scientific communications network designed to
provide the interested scientific community with locational and other
information relating to accidental encounter of archaeological sites.

Step 8 - Decision Making: With the revised priorities in hand, we
can provide recommendations for future activities on the Continental
Shelf. These will take the form of general recommendations and short-
term and long-term recommendations geared to the sources of impacts as
identified in Section 7.0.
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With this study in hand, and with the implementation of the recommenda-
tions of this volume by resource managers, land users, the scientific
community, and the public, new data will be generated which must be

used to reinforce or modify the conclusions of this summary and analysis
of known data. These new data derived from the implementation of the
recommended pilot studies will provide necessary support for our man-
agement recommendations. Without this confirmation (or denial) the
management recommendations regarding the level of intemnsitivity of sur-
vey must stand as the best approximation of the actual needs of the
resource manager. The new data, however, are expected to give a greater
level of accuracy to our delineation of the different zones of cultural
resource potential. This refined accuracy could conceivably reduce the
area of those zones that are expected to have the highest potential

for containing resources and that thus require the most intensive sur-
vey procedures since we have tended to be conservative (on the side of
resource protection) in our present zone descriptions.

At the same time, the new data must be interpreted to the public for
purposes of education, and enjoyment. It is relevant to recall that
providing "a sense of orientation to the American people" (preamble to
the National Historic Preservation Act), obtaining data that will
"support diversity and variety of individual choice" (preamble to the
National Environmental Policy Act), and contributing to the "overall
welfare of man" (preamble to the National Environmental Policy Act) are
the ultimate goals of cultural resource conservation.

Within the framework of this study, then, the conservation or wise use
of cultural resources can go hand in hand with the development of other
much-needed resources of the Continental Shelf. With this in mind, we
may say that all resources of the Shelf have value to one or more seg-
ment of the population of the nation and their proper exploitation
should be accomplished in an atmosphere of well-reasoned consideration
for them all.
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_Appendix A

THE FORT BURGWIN CONFERENCE ON

This is a draft of a report on the results of a
conference on national policies regarding ar-
chaeology, held at the Fort Burgwin Research
Center at Taos, New Mexico on September
29—October 1, 1978.

The Advisory Council on Historic Preserva-
tion has recently convened a Task Force to
consider national archaeological policies. The
Coordinating Council of National Archaeolog-
ical Societies was invited to nominate a dele-
gate to this Task Force, and Fred Wendorf
was so designated. The Task Force is to de-
liver its report to the Advisory Council on
May 2, 1979; two meetings have already been
held, and several others are scheduled.

Among the problems to be considered by
the Task Force is a national policy relating to
the determination of significance as this refers
to archaeological occurrences. There has been
persistent and increasing criticism that no un-
derstandable system exists whereby the rela-
tive importance of archaeological remains can
be determined, and therefore that consistent
procedures to protect these resources cannot
be devised. As responsible citizens archaeolo-
gists have 'an obligation to provide a basis
whereby it is possible to determine which ar-

- chaeological sites must be saved, and, of those

which cannot be saved, which should be sci-
entifically excavated and which might be de-
stroyed without excavation or study: ’

As the first step toward the involvement of
the larger archaeological community in these

REPORT OF THE FORT

NATIONAL ARCHAEOLOGICAL POLICIES

deliberations, the Fort Burgwin Conference
was organized by Fred Wendorf and funded
by the Office of Archeology and Historic
Preservation, U.S. Department of the Interior.
The conference 